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Lafayette OoUege, Pa 118,1(0 

Lake Superior, iron ores from 72,98 

I<aiirel, Creek^ section at 31 

gold disooverles 133 

HUl, Iron ores 183,188 

.... IM 

61 

107 

... 30,S8 

123 

151 

123 

.... 117,118 

193 

33 



liaurentian Hlgl^lAndto. 
Lead, ore deposits. Southwest Ya. 
R. k 8-W. RB., along. 



works, A. M. ftO. BR., near. 
LeakBTllle, Dan Blver deposits. 
Lee oounty, geological surrey.. 

Leeaburg 

Lsflalature, Va., acts 

Leblgb, basin, ooal statlsUos . . . 



oounty, Pa., hematites. 



Yalley, Iron mines 34,36 

LeMy, Dr. Joseph 101 

Lesley, Pn>r J. P., quoted 14,19,60,79 

on Apalachlan Va 108,109 

Lsaolnne's Elements of Metal'gy,quoted 46 

Lewis, Charles G 36.51 

Major A 78 

Major J. P 53,133,148 

Mr8.J.F 133 

Lewis AOayjlron ores 166 

Ldwisburg, W. Va 36,73 



Bank ox 
Lewellen, L. B., quoted . . . 

on Arcadia estate 

Leilngton, coralline beds 

Iron ores 

Jamea B. canal to 



73 

5,104 

113 

44 

171 
86 

ilmeetuoes *3,45 

181 

150 

173 

163 

126 

132 

171 

74 

96 

74 

95 

193 



105 
12,93 



BB. projects 

Lexington k Big Sandy BB 

C. ft O. By. and 

Liberty furnace 

Llbethenlte, Mefloioic 

LkSkingBlyer 

Llek range, Cambrian Iron ores 

Llmeberry, F. tract, Blue Ridge 

copper mine 

Jerry, tract. Blue Ridge 

copper mine 

Lime-burulng, \ a 

Limeetone, see Greenbrier, Holder berg, 

hydraulic, kc 

Arcadia property 

James B valley 7 

lower Silurian 45,54,56 

magneslan 43,64 

mesosoic 126, 144 

primordial 160 

Pt^rgatory iron Pmprrty l.W 

B. ft 8-W. KR , aloiiK 93,93 

Shenandoah Valley 57, 61 

Creek 122 

Hill, ore analysis 1 '1 

LImonlte, analyses 157 

Arcadia property 104,105,110 

Botetourt oounty 107 

primordial 4, 57 

Purgatory property 157 

Linden, copper ores uoar 173 

Llnyill's Creek 1 35, 140 

Little, BeaTer-dam, eozlc rocks 142 

Fort Valley, Iron ores 171, 174 

♦•Germany" 140 

Monocacy Blver 122 

Mountain 56 

North Mn., Gap 140 

iron ores 141, 174, 175 

Silurian 41 

Blver, Blue Kidge 62, 76, 77, 95 

gold deiK>8lt8 89 

Seneca Creek 122 

Tuckahoe Creek 120 

Liverpool, Eng., Va. manganese to... 15, 106, 167 
Lobdell Car-wheel Co., ore land pur- 
chase 15,68,73 

Loekett's Forge 58 

Looomotlva, coal 49 

works, Baldwin 4U 

Logan, T.M 178,184 

London, England 136, 149 

Longdaie, blast furnace 6,25, 53, 65 

Iron Co 103, 149,181 

73 

135 

167 

173 

138 

53,88 

50 

73 

i:» 

192 

150 



Loo8e,J.S 

Lost River, RR. project 

Loudoun county, copper ore . ^ . 
land sales 



150 



Louisa, county, Archa>an ores 

gold, silver and lead...-.- 

gold mine 

Loup Creek, coal lands on 

Charleston pool and 

Low, A. A 

Brothers 

Lower,Cambr1an, ft., see Cambrian, Hcl- 
derberg,Paleozolc,Sllurlan,ftc. 

carboniferous, Va 14, 107, 182 

ooal measures, Va., coal beds 89,47 

coal mines 30,48,154,177 

coking coals 19, 20, 36, 154, 159 

extent IH 

see coal measures, Hawk's Nest, 

New River, fcc 

Low Moor Iron Co., blast f urn., descrlp. IW 

furnace reports 149, 150, 169, 181. 184 

iron mines, section 9, 1k9 

iron ores 24, 150, 151, Ihh, 189 

limeetone 151, 177, 189 

mineral lands 136, 150, 193 

150 
l.'W 
l:tt 
150 
169 
181 
165 
154 



mining operatlops 

officers 

ore contracts 

organisation 

pig Iron, cost 69, 151, 

sales 

Lowry, Col., land purchase 

Lowry 's ore bed. Rich-patch Mn 

Lucy Sellna furnace 53, 149, 175, 181 

Lndwlg, Edmund D 26,51,69 

Lumber, W.Va 161 

Lunenburg, "Schorl" l:^ 

Luray, "Advance," quoted 193 

Cavern 37,193 

furnace sites near 35 

Iron Co 40,118 



Lyle's Gap^section 106 

Lyman,E. H. R 160 

Lynchburg, ♦♦Advance," quoted 156, 175, 193 

A. M. ft O, mineral traffic and 167 

bary lee mills near 194 

canal from 86 

Iron ores near 3, 30 

James R. bridge at 138 

elevation at 143 

♦♦News/* quoted 73 

R. ft S-W. RR. and 81 

street railway, rallsfor 159 

Va. Midland RR.and 169 

♦♦Virginian," quoted 159,193 

Lynchburg Iron, Steel ft Mining Co.... 40, 151 

Lynn farm, sale 173 



Macfarlane's ♦♦Coal Regions of America," 

quoted 91,190 

Mac's Meadows 95 

Madison C.H 38 

county, copper mines 53 

Ky 64 

Madreporlte 186 

Magneilc Iron ore, Arcadia Prop'ty 1 10, 111 

Buckingham oo 138,138 

Danville ft New B. BB., along 9 

James B. valley 8,4, 11 

Page Valley 38, 

Blch. ft S-W. BB., along 98 

Shenandoah V. BB., along 57 

Mall-matter, Va 194 

Maine, kaolin fix>m 73, 

Mairs Mn 56! 

Malachite, mesosoic 136 

Maiden, iron ores 186 

Mallet, Prof. J. W., analysis by 177 

quoted 3,96 

Manakin Ferry 130 

Manastfas, Branch, Va-Mldl'd BB.37, 159, 173, 194 
Gap 133,143 



Manganese ore, Crlmora Mining Co. . . . 15 

discoveries 84 

Donald, W. A., on 106 

James B. Valley 7 

LliUe Fort Valley 371 

Massanutton Mn T 6i 

mining 15,31 

36 
96 
60 

81 

38 

15 

159 

107 

61 



Page Valley, 

Blch ft S-W. RR., along. 

Shenandoah Valley 

Mann's Creek, coal land on. , 

Manning, Francis H 

Maple Sprlnv, ore bed 

Marble, Cralgsvllle 

Peyton, (Jol , land 

Rich, ac S W.RK. along., 

Shenandoah Valley 

MarcelluH 8haies , 

March, W.J 



Marlon, Va 9*3 



71 
lUl 
190 

57 



Marks iM>al mine 
Marksvlllo, copper ores near 

magnetic Iron ore near .%, 38 

ochre banks near 35, 36 

Marl, for furnace flux 151, 173 

Marsh Run 122 

Martin, BenJ., Va. lands granted to 192 

Capt. W. W 31,193 

Martin's, Va 133 

coal and iron deposits near 19 

sale of mineral prop'ties near. . . 53, 58 

Creek, lrr>n ore 79 

Martlusburg, W. Va., limestone 15 

Maryland 2, 36, 72, 90 

furnaces, Va. ore for Ill 

mesoz«>lc 143 

Potomac deiK>sits 122 

Mason, Capt. C. R., ore land purchase.. 165 

Major, mining operations 53 

R. F., land purchase 5.) 

Mason, Hoge ft Co 73 

Massachusetts, cod-flsh hatching 1H4 

glass material from 72 

mestizolc rocks 143 

Massanutton, belt, minerals 61 

Shenand. Valley 57 

Mn., Iron ores 33, 85, 170, 171, 174 

Silurian 41 

slates 36 

Massaponax River 121 

Mathews, Gov. Alex. F 33, 51, 69 

Mattapony River 142 

Mauch Chunk, red shale. Pa lOH 

Maude View, Iron mine 89 

Max Meadows 30 

Mays' Mn., iron ores 156 

section 166, 157 

Maysvllle, mosozolc 142 

McAfTee's Mn., No. III. ores 107 

McCreath, analyses Ill, 118, 19 1 

McCreery ft Lowry 85 

♦♦Mcculloch Bill," foreign bondholds ft . 149 

McDonald, Col. Marshall 2, 4, 10, 66, 96 

Gen. James 193 

McKenzle, James A 87 

McMahon ft Green 40 

Meadow creek, coal measures 20 

Means, Pres. John 150 

MeaWcamp mine 71 

Mecklenburg, ♦♦schorl" 138 

Medina SandstOL es 41, 54, 55, 78, 188 

Meehan, Thomas 193 

Mehorrln River 142 

Meigs CO., Tenn. ft Va. Mining Co 75, 76 

Mercer, co., W. Va , Kanawha ooal 19 

Pittsburg ft W. Va.RR. and lOi 

sine works 30 

Mesozoic Va., accessory minerals 126 

boulder formation 144 

coals 126, 144, 176, 190, 191 

conglomerates 123, 176 

economical products 190-192 

fossils 144, 176, 177 

geography 120-123 

geological character 142-145, 155 

igneous rocks 126 

Iron ores 128, 152, 153 

limestone 126 

r, T rr«i«..i«>. /s« M 20-1 26, 142-145 

O. J. Heinrlch, on f 155, noj 190-192 

sandstones IJM, 144, 17(J 

section 145, 153 



MesoBolc Va., slates and shales 136, 144 

MesoBolo sea 143 

Metallic paint, Hamilton's 83 

Metallurgical Review, quoted 391 

Metamorphic, Iron ores, Va 138, 140 

rocks 57,90,91 

Meteorological Item 175 

Mica, beds, Va 177 

veins, N C, Prof. Kerr on 168,169 

Micaceous, garnet slate, foe flux 188 

slates 189 

Michigan mining region 65 

Middle Cambrian Aec, see Cambrian, 
carboniferous, coal measures ftc. 

Middle, Mn.. ore outcrops 61, 106 

Pa. iron region 108 

States, iron production 58 

Midland, Va 2, 138 

R ft8-W.RR.and 90,91 

Midlothian, basin, coal mining 93, 130, 184 

coal, analyses 191 

series 177 

Mike's Knob, Cambrian iron ore 37 

Milford, S. V. RR. to .f 37 

MiUboro 45,55 

Springs 55 

Mill, Branch 185 

Mn 55 

section by C. ft O. R'y 44 

Silurian Iron ores 175 

Miller, M. E 33 

Milnes,Hon. Wm., Jr 34,69, 166 

Millwood 37 

Mine Run 37 

Miner's Lode Copper Co 53 

Mineral, oounty, W. Va., coal lands 101 

lands, sale of 80,73,88,101,188,163 

springs, R. ft S-W. RR., along 109 

traffic, A, M ftO. RR 31,97,180,167 

Mineral ft Lumber Ry. Co., incorporated 118 
Mining, Engineers, prospecting in Va. . . 86 

statlsUcs, U. 8. Census 68, 86, 117, 138 

Minor ftCo 88 

Miocene, Va 90,91,128 

Mississippi Valley, primal ocean 41 

Missouri, Iron ores, analyses 154 

price 154 

minerals to Pittsburg 72 

Mlxter, J . W 53 

Moccason Gap. . : 109 

Motley's Creek 123 

Monkey Grave 71 

Monocacy River 122 

Monongalia oo., W. Va., iron ores 186 

Pittsburg ft W. Va. RR. and loi 

Monroe CO. ♦* ♦♦ 101 

Monterey, RR. to 173 

Montgomery, Ala 151 

Col. Alex IS 

Messenger, quoted 50 

♦•Grits," Prof. Rogers' 30, 107 

Montgomery co., Va., archcpan rocks. . . . 88 

coal flelrt 64, 96, 109, 127 

gold in 50, 88, 118 



primordial ores 

Silurian 

zinc ores *.. 

Montpelller 

Moore, P. N , Cumberland Gap Iron ores 

Moore county, N. C, mesozoic 

Moorefleld "Examiner," quoted 

Moran, W. P., farm 

Morgan, General 

Morgantown, quarry— «andBK'ne 

Morrlb, D. P., s|)eclal agt , U. S. census. 

Doctor, iron mining 

John 8 

S. F., quoted 27, 

Qulnnimont coke ovens and 

section by 

W S 

Morrison's Cove 

Morrow county, Mosely mine 

Morttm's mine, auriferous pyrites 

Moselem mine, Lehigh Valley 

Mosman, A. T 

Mossy Creek, ore analysis 

ore tieds 

Mound Builders' mines 

Mountain, Creek 

-Top Hotel 

Movable dams, Kanawha R 

Mt , Airy, A. M. ft O. RR 

Alto Mining ft Land Co., Incorpo't'd 

Athos system, James R. Iron belt. . . 

Lookout, Blue Ridge 

Meridian, RR. route to 

Morris, coal beds 

Stuart, eocene 

Torry, primordial ores 

Vcmou, forge 
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41 

133 

122 

78-80 

143 

21 
167 

37 
188 
133 

53 
194 
109 
101 

21 
113 
108 
133 
i:i8 

34 
101 
171 
170 
168 
122 

53 
135 

41 
118 

11 

63 

40 

48 
130 
160 

37 
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furnace 37, 121 

mesozoic 142 

property 60 

RR. Co., Incorporated 117 

Muddy River, ore district, Ky 64 

Munday, Doctor, plantation ll 

Creek, furnace, Ohio 69 

Va 10 

Hill 11 

Mundy, Dr. J. C 89 

Neville 88 

Munford ft Grubb, mining operations.. 89 



Naked Creek 39,57 

NaUve lead. Blue Ridge 63, 70, 76, 77, 95 

Natural, Bridge 43 

coke, mesozoic 126 

Nautical Gazette, quoted 184 

Navy Yard, V. S., N. Y., N. B coal test. . 22 

Washington, Shen. blooms tested ... 39 

Neabsco Creek 121 

Nelson county, copper ores 8 

iron ores 3, 4, 93, 175 

manganese 4 

mesozoic 123 

New,Gen. John C 9,27 

Prof., quoted 30 

New, Berne, N. C 184 

Brunswick, manganese from 106 

Canton, furnace 138 

iron ores near 138, 139, 140 

micaceous garnet slate 138 
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91 
90 
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New, Creek Mn^ dlntoa iron ores 

Jersey, Highlands 

white-ware potteries 

Kent oo., pulverulent white marl . . . 

B. ft S-W. BB. and 

London, mica beds 

Market 86, 132, 148, 17» 

Market-Luray Gap d^ 

Orlean" to N. Y. via Shen. V. BB. ... 86 

York, city 1, 3, 9. 16, 34, 49, 97, 104, 151 

Ooal Trade Journal, quoted 31, 78 

Mining Becord, quoted 147 

State 86,78 

Bed Sandstone country 90, 9S 

Blver, Blue Bldge drainage and .... 62 

botanical field 11» 

coal and coke anal 33, 51, 10:i, 154, 177 

ooal 8, 33, 3.% 35, 49, lOS 

coal-field 1, 19 

mapof Ktt 

Morris, S. F. on 103,108 

section 30, 31 

coal-lands, sale 73- 

coalmines 34 

Coke Co., Incorporation 38' 

coke. .8, 13, 25, 51, 60, 103, 111. 149. 158, 166. 

coke-ovens 18, 36, 31, 46. 65, 103 

oonglomerate-scrles 27, 38, 103 

fossil ore 109^ 

Kanawha River and 19 

lower me«.ur«.oo«l.{}^VR.,'?S, m 

north fork of, gossan 77 

specular ores 104 

plateau. Blue Bldge 69, 71 

Ballroad 86 

Valley, Bessemer ores 73 

elevation 41 

Zealand, manganese from 106^ 

New York, and Ohio Iron ft &teelOo. 154, 169, 166 

and Va. Iron ft Coal Co 51, 53, 158 

Newcastle, Iron ore beds near 6 

Newport, Giles co., Va 30- 

Prof. Bogersat 147 

Newport-News, C. ft O. RR. deep water 

terminus 27, J 99 

News ft Farmer, quoted 78 

Nicholas, Knob 193 

Slate Company 98 

Nicholson, W. L 72. 

Nlttany Valley, Pa 106 

Noah's Ark Tunnel, iron ore 85 

Noble, John S., ft Co 68 

zinc mine 39^ 

Norfolk, Va 15, 37, 80, 69, 178, 17S 

♦♦Virginian," quoted 178, 178 

Norfolk ft Great Western Ry 149> 

ft Portsmauth Terminal Ry., Wharf 

ft Warehouse Co US 

Norfolk Knitting ft Cotton M'f 'g Co 118 

Norrls ft Brother 81 

North, Rev. J.B 5» 

North-Anna River 130, 142 

Branch, Pototnac River, iron ore .... 187 

Carolina, copper lode 68 

copper region 62, 71 

gold gravels 166, i68 

gold region 92, 166 

mesozoic 120,143, |76 

mica veins 168, 169 

mineral wealth. Prof. Kerr on.. 72, 78 

Pittsburg Southern BR. and 72, 7» 

Fork, Shen. R., Brock's Gap on 140- 

resources of country on 136 

water-power lil 

Mountain, Clinton formation 3, 6 

geology and tofiography 41, 44 

Hudson formation 3, 44, 107 

iron ores 5, 6, 107 

Medina sandstones 54, 56 

Oriskauy 6> 

section 42,56 

River, canal branch 7 

coralline bed 

Gap, coal mine at 

glass-sand 

manganese 

marl 

natural section 

primordial formation 

water-power 

Northampton co.. Pa., slates 

Northern lead. Blue Kldge 70, 7 1, 74, 76, 96 

Northern Neck, mlocene beds 139* 

♦♦Northwestern Lumberman," quoted.. 161, 177 

Norton, England 38 

Nova Scotia, manganese from 106 

Nowlan's 123: 

Nowlin Mine. Blue Ridge 81: 

Nutall, hematites isr 

John 8,24, 1(8 

Nutallburg, coal 8,48,49,103 

coal analysis 103 

coke ovens 13, 149 

colliery 34,36 

O 

Oak Bldge Colliery ^.. 34 

Oakland furnace 141 

Oatland, mesozoic 122 

Occoquan River J21 

Ochre, analysis 33 

mines 8i't, 163, 178 

Ohio, coal basin, see Great Ohio 

furnaces. New kivor coke to 103 

River 18,19 

sections on ]h7 

stage of ] 35 

♦♦Old Commonwealth," quoted 84 

Old Dominion, coal mine 190 

Land Co l.-^l 

Slate Quarry 93 

♦♦Old Iron Side Paint" 53 

Old Trinity Mining Co 15 

Old Virginia Colliery 24, 48 

Oleiferous group, mesozoic. 141. V^a 

Olivine, Blue Bidge C t. 7 1 

Oneida conglomerate I'N 

Opeqaon basin 57 

Opossum Creek, bar>leM t»l 

Orange, C H 122 

county, gold ores 53 

iron ores 63 

mesozoic 122 
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7 

151 

54 
4 
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Ordway Slato Co 93 

Ore Knob, (:opp«r C<> *), 53, m 

copiwr lodtf 63, 77 

mlno 7G,Or>,«y7, 173 

gOHiMiii 7, 77 

Ores, Va., see copper, iron, lead, niangu- 

noH««, .\:(7 

Orlskaiiy forinalloii. Brook's Gap 141 

iron or«», aeo Iron oroi* 

James Valley 3 

lUchpHtch Iron reKion IW) 

8aitfl»t'>m>H 55, .lO 

Osborn, 1 rot . Metal, of Iron, quoted. . . 7 

OtlB & Br« >., elevatorH 150 

•Overall's i-opi>er mine 35, 57 

Overman. I'ractlcal Metallurgy, quoted »i 

Owen, Prof., <4Uoted '.)7 

W.L.... IW 

OweuH K liuck«?y, alatc (quarry 31 

•Oxford Ochre Co HV2, 173 



Paclflo MHllSteam-shlp Co 9 

Page, W. N., quoted 4«, fi5, 102 

aectlon by JO, -i-l, 102 

Page Valley, copper ores 53 

Iron and Iron ores 39, 160 

magnetic orcM 38 

mineral resources 34-36 

ochren 35.60,173 

Prof. Prime on 34-36 

B. V. HR.and 37,193 

iPalnt Cre^-k, colliery '24, 48 

shoal 134,135 

station, C. & O. RR 20 

valley 19 

llckMu 108,109 

Painter, Abraham, &Co 68 

Painter's Branch, zinc blende ore 89 

Paleozoic, group, Va 14, 94, 175 

sea l-'i2 

Palmer. Geo. W 53 

W.H 184 

Pamuukey River 129 

Pannel's Bridge 133 

JPanic furnace 15, 30 

Pantlier Gap 56 

.Pardubitz. B<^>hemla 92 

Parrlah, Charles 73 

Parsous, Col. H. C 9.73,162,192,193 

J>atrlck,C. H 9 

county, granite 63 

honey production 9 

magnetlcores 9, 140 

micaceous slates 68 

Patterson's Creek Mn., Clinton ore 174 

Peach Bottom, copper mine 76, 77, 95 

Peaks of Otter 30, 62, 90, 104, 110, 112 

Pearisburg, red marble 107 

»*Vlrglnlan," quoted 73 

Pecopterls, mesozolc 176 

Peerless Lime Co., limestone analysis. . 16 

Terry, J. S 84 

Perry's Mn., fossil ores 39 

Pendleton co., iron ores 174 

Pennington, Gap 64, 79 

mesozoic 143 

Peni sy i\ aula, furnaces, using No.V. ore 174 

geoI.8ur«ey, quoted 8,19,33,107,111,119 

Penn., RK.,8. V. KR.aud 101 

BteelCij 13, 14,36,53,73 

Penn. & Va. Iron k Coal Co., ooal mines 24 

coke ovens 103 

Perrol mining operations 2, 13, 53, 181 

♦• property 51 

Grace furnace 53, i:tt, 149, 181 

olllcers • • • • 13 

Qulnuimont furnace, see Quln'm't.. 

Peter, D<M*tor, analyses by 80 

Peter's Mn IOH, 119, 140 

Petersburg, deposits, mesozoic I'JO 

C.»tton Mills 194 

MassauutU & Toledo RR. Co 27, 118 

Petroleum wells, W. Va 84 

Peytr>n. Col . John L., marble 159 

Peytona C' ^al Co., mine 24 

Philadelphia, l»a 2:j, 36, 40, 88, 113, 119, 161 

A. M. vV O. RR. and 31, 97, 130, 167 

'•Gardeners Monthly," quoted 193 

'♦Record," quoted 101 

H. V. UR. and 40 

••Tl nies,' ' <iuoted 184 

Phister. Elijah C 88 

Piedmont. Va 41,53,86 

altitude 90 

forests 9 

gnolHH 140 

iron mines 88, h9 

iron ores 9, 14, 33, 93 

R. &S.W. RR.and 90 

Plen:e, Alex 58 

DavM 58 

Willi vni 5H 

Pleree'H Forge 58 

Pig iron, e«»Kt of making, Low Moor... 69, 151, 169 

Shenandoah Iron Works 09 

Pigg River, magnetic ore belt 9 

Mining Co 14 

Pilot, Knob. N. C 62 

Mn., K«d<l Held 127 

Pine Hope furnace, gossan 77 

Piney Creek, coal lands on 73 

section on 28, 29 

Pinkliam, Tos.. copper mine 167 

IloneerCoal Co 24 

PIplngTree Creek 129 

Pittsburg. Pa 15, 53, 72, 81, 85, 93, 106, 133 

Chamber of Commerce 17, 33, 73 

coal be<l 18, 188 

Coal Harbor 135 

"Dispatch," quoted 33 

*'Evenlng Telegraph" 73, 151 

manufactures 72, 73 

Page Valley ores for 34 

Southern Railroad 86,60,72,73,85 

& W. Va. RR 101,181 

Plttsvllle iron mines 73 

Pittsylvania, and Franklin N-G. By 14, 63 

C.H 9 

county, iron ores 8, 10, 14, 116 

manganese 166 

mesozoic 132 

aplastic clay, Tidewater country 91 

putt. Prof Franklin, quoted 110,111 

Pleasant Gap 133 



Pliocene 14 

Pluemer A: Bramwoll, awards to 154 

Plumbago dep«mlts 84,9*2 

Plymouth. ManH 15 

Pocahont/us. ixmnty 19 

Pltt«hurg A: W. Va. KR and 10 

umbral shales 28 

Gold Mining Co 53, 84 

P«X!ataliaj coal Held 19 

''Pocono Grey Sandstone" 107 

Point Lookvtut 62 

Pollard, Doctor 162 

Ponilao, Mich 161 

Pool. R.N 13,113,116 

Poor Valley Ridge 78,79, 108 

ore. analysis J74 

Poplar-(;amp, estate 15 

furnace, iron ore 161 

Mn 41. 63, 64, 170 

Poplar Hills 43, 44 

Porcelain, kaolin beds Sk% 40 

Port Reiiubllc, l>attle-fleld 37 

Cambrian ore 170 

manufacturing advantages 37 

Port Walthall 191 

Portan Bay Point 9*1 

Porter, Prof 101, 118 

Porter's forge 58 

Portsmouth & Deep Creek Turnpike Co. 118 

Portugal, manganese export 106 

Pot-ore belt, James B. Valley 12 

Potomac, city, RR. to 27 

coal basin 18 { 

eocene outcrop 129 

Fredericksburg & Piedmont RB .... 37 

marble 123 

mesozoic 122, 143, 191 

river 3, 17, 36, 37, 41, 57, 121, 182 

Taloose slates 140 

Potsdam, Va 16, 43, 45 

iron ores 163,160, 161 

sandstones 89, 43, 86 

shales 94 

Potts' Creek 108, 186, 192 

Mn.. iron ores 175 

Pottsville, Pa 5, 13,61, 112 

Pound Gap 64, 81, 90 

Powell, R.N 53 

Mountain 108 

Ridge, iron ore analysis 174 

River valley 108 

Powhatan, Coal & RR. Co 151 

county, iron ores 92 

mesozoic 121 

R. ft S-W. RR. and 90 

furnace 53 

Iron Go 40 

Mining Co 11 

Prehnite crystals 63 

PrMton, Coal & Iron Co lOl 

James F 84 

county, iron ores 182, 187 

Pittsburg & W. Va. RR. and ..... 101 

Pittsburg Southern BR. and 50 

silver discoveries 53 

Primal group, Va 15, 87 

Prime, Prof. Frederick, Jr , quoted. .33, 38, 60, 61 

on Pitge Valley minerals ko 34-36 

Primordial, belt, Hhenandoan Valley. . . 57 
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R. ft Allegh. RR.aAd 165 

sale of 165 

Robert Calfee zinc mine 58 

Robertson, Donald 10 

Harrison 156 

H ft Co., iron property 192 

Bobertson's iron mine 89 

Biver 121,122 

Bobineon. Goal Co 34 

Tate ft Go 68 

Bobinson's Gap 43 

Bockbridge, Baths 64,66 
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i^chuylkill basin, Pa., statistics 192 

Scolithus sandstone 87,94 

Scott, county, coal basin in 18 

geological survey of 151 

mineral laud, sale 53 
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manganese 35 

roofing slates 8, 85 

Shenandoah Valley, Construction Co.. 36, 50, 193 

Mining Co 40, 118 
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formation of tliis kind concerninij: tlio Vir*^inia?, such ajonmal 
is greatly needed. 

Supplementally, the condition, wants and iijrowtli of all 
other industries in these States will receive att(Mition, — es- 
pecially lumherinp, which should he one of ])nine imjiortance, 
since they have, untouched, larii:(T and more valuahle forest 
resources than can now he found elsewhere in 1h(^ l-nion 
within the same limits. 

The acreaf^e of unoccupied planting, fanning, and gnizing 
lands, good in quality and varied in location and character, 
within the Virginias, is larger than can ho found within the 
same bounds of any other region of the United States east of 
the Mississippi, — how to have these occupied will claim 
our attention. 

The hasis of substantial material development is scientific 
knowledge wisely .applied, therefore we shall devote a j)ortion 
of our space to the presentation of scientific^ facts and state- 
ments relating to the Virginias. 

We invite communications and correspondence about miner- 
al deposits, the opening and output of mines, the erection Jind 
production of furnaces; and, generally, concerning and of the 
resources of Virginia and West Virginia and of progress made 
in their development. Especially do we ask the Press of these 
States to aid us by collecting detailed and accuraU local in- 
formation on these subjects and so furnish the information that 
will enable ns to make a full record of what wc have and 
what we are doing. 

The success of this undertaking will dej^end on the substan- 
tial encouragement we receive. We invite all that are in any 
way interested in the development of Virginia and West 
Virginia to become subscribers to this Journal. Wc shall do 
our best to render it wortliy of their favor. 



Introductory. — The object of this publication is made 
known by its title. The development of the resources of the 
great territory, 67,500 square miles in extent, embraced in the 
States of Virginia and West Virginia, is the end we have in 
view. Having spent the life-time of a generation in becoming 
familiar with the resources, conditions and wants of these 
States, gathering and accumulating all sorts of information 
about them, we have been led to the conclusion that there is no 
other region, of equal extent, in the United States, having so 
much and such a variety of unused natural wealth, and that 
nothing is wanting but a development and utilization of their 
resources to enable them to rank with, if not lead, the first of 
the other States in population, industrial activity and accumu- 
lated wealth, and to acquire the power derived from the 
possession of an unlimited store of raw materials with skilled 

labor and capital to work up and market them. First in im- The New River and Kanawha Coal-fields, of West 
portance we place the development of their iron, coal, and a Virginia, along and near the line of the Chesapeake & Ohio 
dozen other mineral resources, the extent and richness of which I Kail^^'ay? wilPbe fully treated of in our next number, with 
it is even diflicult to exaggerate; that done, improvement in fW^ ^^^^5™^' etc illustrating the location of tliis important 
,, ,v J. ^. Ml /^ii mi /. Ml 1 1 1 field and the i)osition ot its manv beds, of excellent coals, 

all other directions will follow. Therefore ours will be largely The Coal liivcT basin of this field will be included in this 

a Mtm7iff JoumaJ^ striving to collect and publish full and re- treatment, as it is now attracting much attention in conse 
liable information concerning the mineral deposits of these ' quence of a well considered and ably sustained movement for 
States, their location, extent and character, and how they may I the construction of a railway iiit<» it from the Great Kanawha 

be made profitable; providing a medium for calling the atten- If^yer and the C & O. \Vy. \\y know that to be one of the 
« * .^ 1 , , .„ ^ ^, , ,. -" richest coal and limner oasln^^ in tins countrv. — Ihis article 

tion of capital and skill to them, and recording the progress ^^^^ prepared for this issue, but onlv part of it Vould have hcen 
made m this great work. Judging from the earnest enquiries, <riven. We prefer to have a Great Kanawha Coahjield num- 
coming from all directions and from all classes of men, for in- ler of The Virginias. 



The American Institute of Mining Engineers, as 

we learn by a circular from Dr. Drown, the Secretary (Kaston, Pa.), 
will hold its annual meeting in New York City, beginning on 
Tuesday, February 17th, 1880. The local committee of arrange- 
ments will be Messrs. A. S. Hewitt, J. A. Burden, A. L. Holley, 
R. W. Raymond and Charles McDonald. The Secretary recjuests 
early notice of papers to be read at this meeting. 

It is generally understood that the * 'spring" meeting of the In- 
stitute, some time next May. will be held in Staunton, Va., in re- 
sponse to an invitation from our City Council. We can assure our 
fellow members of a cordial welcome to the central city-of-the-hills 
and of the Great Valley, and of about as much professional sight- 
seeing as they generally find. 
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The Jajvree River Valley is at this time attracting a 
large ahioiRit of attention, • not only among the workers and 
specvilators in iron fcit also among railway men, both con- 
'jferaet(>t8 and exploiters, especially those of the latter class 
.••I'iftiN^g faith in "connecting" lines, because in the development 
^ V^f its great mineral wealth and in its ability to fiimish the 
missing link in a low-grade east-and-west transportation route, 
they see a "promise and potency" for large returns from an in- 
telligent investmestment of capital and skill. In fact, there is 
more being done, in and for utilizing the mineral resources of 
Virginia, in the basin of the James than in all the rest of the 
State. In proof of this it only necessary to mention the 
Tredegar and other iron-works of Richmond, worked to their 
utmost capacity ; the active granite quarrying and coal mining 
above that city ; the mining and shipping iron ores from tlft 
iron-belt below Lynchburg and the getting ready for blast of 
iron and steel works in and near that city ; the energetic con- 
struction of the Buchanan & Clifton Foigc Railway ; the 
making of from 3 to 4 miles of branch railway, across Rich 
Patch Mountain, from the Chesapeake & Ohio R'y to Callie 
Furnace, and the accumulation of coke and ore there, prepar- 
atory to going into blast, as well as the shipment of "red- 
shale" ore to Quiunimont FnrBace, West Va.; the recent 
completion of some 5 miles of extension of the Longdale 
Narrow-gauge R'y, from the furnace of the Longdale Company 
to its great ore-beds on Brushy Mountain, and the ]>reparations 
for the construction of another large furnace ; the mining of 
"fossil" ore at Clifton Forge for the Pa. & Va. Iron & Coal Go's 
Quinnimont Furnace, and the extensive mining operations of 
that Company at Ferrol, to supply the large demands for ore 
at Quinnimont ; the rapid growth of Williamson's, the "high" 
and "low" grade junction of the C. & O. R'y ; and, lastly, and 
to the passer-by perhaps the most striking evidence of develop- 
ment, the progress that has been made in constructing the 
eighty-ton furnace at Low Moor and its accompaniments, 
which have already taken the form of a well-built, thriving, 
iron-works village. — All these things, and more too, are going 
on in the basin of the James, The River of Virginia, conse- 
quently, as having a present interest, we devote, in this 
number of The Virginias, a large amount of space to that 
region, presenting ftill and able papers, by men of recognized 
authority in geological and mineralogical matters. Prof. 
Campbell of Washington and Lee University, and Col. 
McDonald of the Virginia Military Institute, to wliich it is 
only necessary to invite the attention of those that desire well 
presented and reliable information. These we illustrate by a 
map, drawn from unpublished surveys, presenting truly thie 
main features of the region discussed. 

The article by Prof. Campbell is an original contribution, in 
which he presents, with great force and clearness, a general 
view of the immense iron and other resources of parts of five 
of the great, Virginia physical regions, — Midland, Piedmont, 
Blue Ridge, The Great Valley and Apalachia, — crossed by the 
James. It embodies the results of years of patient, pains-taking 
and conscientious explorations, and its every statement is en- 
titled to entire credence. 

The article by Col. McDonald appeared about a year ago, 
as a pamphlet report of the Va. Military Institute. It has 
attracted nuich attention, on account of its ability ; we repro- 
duce it in full that it may reach the larger audience its merits 
deserve. It treats in detail of a belt, some 3 miles wide and 
15 long, in the immediate vicinity of the northeast-flowing 

part of the James. 

The catchment-basin of the James, a region 11,000 square 

miles in extent, (eqxial in area to the State of Maryland or the 

kingdom of Belgium,) is, beyond question, one of the largest 



and most important iron-bearing regions of the Union, as well 
as one of the boat agricultural ones. The most prominent and 
sagacious of the iron-masters of the United States have already 
invested largely in its mineral lands, which, now that iron 
commands a fair price, they are rapidly developing by the en- 
largement of works already in operation or the construction of 
new ones. There is no better field for safe investments in 
iron lands, for large bodies of these are for sale at nominal 
prices, say from $5 to $50 per acre, and anyone guided by 
reliable professional advice can make no mistake in purchaFr- 
ing, for the mining engineer experienced in the geology and 
mineralogy of the region can readily distinguish the real iron 
lands. — Professor Thomas Egleston, of the Columbia College, 
New York, School of Mines, spent a month of the past autum' ,i 
in the Apalachian portion of this basin, between Ferrol a' .^1 
Roaring Run furnaces, a mere comer, as it were, of the wh' ^Je ; 
he ofton remarked, that in all his wide experience, in ]sfew 
England, the Northern and Western States and in Euro* pe, he 
had never seen so much iron ore, and in such heavy ai ^^i ^on- 
tinous beds, as he had seen in this belt during that tim^ ». Pro- 
fessor N. S. Shaler, of Harvard University, Mass., the Director 
of the Kentucky Geological Survey now in progre^ .g^ spent a 
few days of last fall at the Rockbridge Alum Spri/ igg^ and in- 
cidentally, rode along the out-crop of the ores of 711 on the 
eastern slope of Brushy Mountain, he expresse J much the 
same opinion. 



The Mineral Resources and AdvjDB' tages of the 
Country Adjacent to the James Rfam : & Kanawha 
Canal and the Buchanan & CliftorilV rge Railway.^ 

By John L. Campbell, Professor of GSaoi ,ogy and Chemis- 
try, Washington & Lee XJNivERsrrY^.Jlif xingtox, Va. 

Hon. John W. Johnston, President, &e:a- - 

Sir: — In compliance with your reqiwsf ,1 proceed to give 
you, in as concise a form as is consist^mf , with clearness, the 
impressions made upon my mind frona i ^)ersonal observations 
and other 'sources of information, "as *^ to the iron and other 
mineral interests in the James Rivej : Valley from Clifton 
Forge down to below Lynchburg.'* This I do the more 
cheerfully because these impressionB ar 3 of the most favorable 
character. My explorations have beer l entirely voluntary and 
my opinions, therefore, have been fori) led without reference to 
the interests of any individual or company, but solely in the 
interests of science, and of the State of Virginia. 

It has not been my privilege to inspect all the valuable 
mines and quarries within reach of your Company's line of 
improvements, but I have seen enough of each of the great ore- 
bearing belts that lie along and are crossed by them, to enable me 
to give you such a view of the whole, and of each separately, 
as may, I hope, aid others in making more detailed examina- 
tions of special localities, and give ta the public a proper ap- 
preciation of the vast stores of mineral wealth lying within 
reach of your line of transportation. 

Individual ownerships and special localities will be men- 
tioned only when necessary to clearness of description. 

At your suggestion, I shall avail myself of extracts from' 
published documents, where they may serve to throw light 
upon the subject in hand. 

I also wish to say, at the out-set of this communication, that 
I am peculiarly indebted to the kindness and valuable co^ 
operation of Hon. Wm. H. Kuffner, Supt. of Public Instruc- 
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tion of Va., in making many of the observations upon which 
this report is based. 

Fundamental Pacts.— My leading purpose is to elucidate 
and enforce the following two or three fundamental facts : (1) 
The Canal and its railway connection traverse every one of 

the five greai ore-beoHng geological fomuUions of Virginia, 
and one of the finest limestone regions in America. (2) In 
these formations, or belts, we find, in great abundance and of 
superior quality, every variety of ore that is profitably worked 
for iron anywhere in the world, with the exception of the car- 
bonates, like the "clay iron-stones" and "black band" ores of 
England, which are impure carbonates found in the coal 
r^ons. (3.) Other minerals, besides iron ores, that promise 
to become sources of revenue to the State as well as to the 
Company, abound in this valley. 

Ooology — The true relations and probable extent of the 
ores and other minerals of a region so extensive and so diver- 
sified as the James lliver Valley, cannot be fully appreciated 
without looking a little into its geological peculiarities. 
Viewed from such a stand-point, we find the ore-beds and lime- 
stones accompanying each other, and both conspicuous, in fime 
distinct forma/tions of as many different geological ages, 
or epochs. These are : — 

1. The ArchcBan: Which embraces numerous belts of iron 
ore east of the Blue Ridge and parallel thereto ; each belt con- 
sisting of numerous beds, or "veins," all crossing the James at 
varying distances from each other, both above and below 
Lynchburg, and continuing to recur, in fact, to the neighbor- 
hood of Richmond. 

2. The Prwfiordial: The great bed of ferriferous shales and 
sandstones skirting the western base of the Blue Ridge from 
Tennessee to the Potomac ; in the upper part of formation No. 
I. of Prof. Rogers' Apalachian series. 

3. The Hvdson : No. III. of Rogers, another and newer 
bed of ferriferous shales and brittle sandstones, underlying the 
heavy beds of hard sandstones that cap Purgatory and North 
moimtains. 

4. The Clinton : No. V. of Rogers, the shales and sand- 
stones that cover much of the western slopes of Crawford's and 
North mountains, and constitute the upper portions of .the 
arch and the flanking strata on each side in the gap of Rich 
Patch Mountain at Clifton Forge. 

5. The Oriskany: No. VII. of Rogers, a formation that 
abounds in rich ores and crops out extensively along the flanks 
and outliers of the ridges crossing the upper section of your 
railway. 

Before giving a more detailed account of these several ore- 
bearing formations, it may be proper to remark, — 1st., That the 
stratified rocks of this part of Virginia are rarely found in a 
horizontal position ; but they have been arched and folded and 
tilted and fractured, then, subsequently, eroded, till in the 
Piedmont regions, and in parts of the Great Valley we see 
only the upturned edges of the strata ; though in some parts of 
the Valley, and in some of the mountains west of it, occasional 
folds and arches of limestones and sandstones are well pre- 
served. 2nd., The out-cropping edges and lines of folding usually 
riyi in a northeast and southwest direction, their "strike," about 
parallel with the general trend of the Blue Ridge, throughout 
the State. Their prevailing dip is towards the southeast, be- 
cause, besides being folded by some powerful lateral pressure, 
acting from the S. E. they have been inverted until their crests 
turn in many places towards the N. W. In Rockbridge 
county the Blue Ridge is a marked exception to this prevail- 
ing inversion ; there the dip is generally N, W., towards the 



Valley. Along the E. margin of Botetourt county the Blue 
Ridge rocks, too, have been inverted. Sallins:'*^ Mountain has 
also been inverted, but Purgatory, CrawfordV and Rich Patch 
mountains are exceptions. 

Mineral Contents of the Several Formations.— 

1. TheArchmm helt^ (that of the metamoqJiic rocks of Virginia, 
which have been classed as Archsean, tliougli tlieir relative 
ages have not been settled, my present opinion l)eing that the 
belt in question belongs to the most recent of the Arolijean 
rocks), is first struck l)y the James a few miles l)elow Lynch- 
burg, where the river, after cutting its way for some distan(rc 
into the limestones and ores, and their imbedding shales, 
schists and quartzites, changes its general course towards the 
N. E., and, by a somewhat serpentine channel, follows the 
general strike of the iron-bearing rocks for many miles, to the 
neighborhood of Scottsville, where it resum(»s its S. K. course 
towards Richmond. 

Parallel with the general course of the river, and on both 
sides of it, are found a number of beds of iron ores of difterent 
kinds, and several heavy le<lges of limestone among the b|^11 
more extensive strata of talcose, micaceous and chloritic 
shales and schists, and the alternating thin beds of quartzite 
that constitute the frame-work of most of the ridges along this 
portion of the river valley. This belt, with its characteristic 
limestones, is found traversing Virginia from the North Caro- 
lina line to the Potomac, but iron ores have not l)een found in 
it everywhere in abundance. In the N. W. part of Pittsylvania 
county ores are mined extensively, and from Lynchburg down- 
ward, along the margins of Amherst and N(*Ison counties on 
the north side of the river, and Campbell, Api)omattox and 
Buckingham on the south side, numerous l)eds have been 
opened, some of which have heretofore been worked profitably 
and many others must become profitable under the advancing 
price of iron, and the increasing demand for Bessemer steel. 
West of this belt, especially in Amherst county, some 
promising beds of magnetite occur. Some are too highly 
charged with titanium to command any present value, but 
others are found of greater purity. 

The valuable ores found along this belt are, — Ileinatites^ in 
the form of specular micaceous and red ores; Limonite 
(Brown Hematite); Magnetite ; and a mvxture of specular and 
magnetic ores. The most extensive openings have been made 
in the specular ores. These, on account of their low percent- 
age of phosphorus, are regarded as peculiarly adapted to the 
manufacture of Bessemer steel. The other varieties have als<^ 
been worked to some extent and promise valuable » results 
when they become more fully developed. 

So much has heretofore been written and published about 
these ores, that I shall avail myself of a few extracts in relation 
to their extent and value. Gen. St. John and Profs. Smith 
and Mallet, in a communication to President Carrington, in 
1875, speak thus: — "Our attention having been given to the 
district in question as a whole, without entering minutely into 
the respective advantages of individual points therein, we may 
say, with entire confidence, that we are satisfied of the ex- 
istence of iron ore in large quantity, — quantity amply 
sufiicient for the supply of numerous furnaces for a long period 
in the future. While the flattened masses, locallv known as 
"veins," which occur conformable in dip and strike to the 
metamorphic rocks of the region, are found at some i)oints to 
thin out and come to an end in the line of strike, they succeed 
each other so closely and in such number, and th(»y attain at 
single localities such very large absolute dimensions, that it \> 
safe to say, — without calculating on future developmonts, — 
that there is ore already uncovered and in outcrop, compara- 
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The Jajvres River Valley is at this time attracting a 
large aJriQjInt of attention, not only among the workers and 
specvilators in iron biit also among railway men, both con- 
'jfefActpts and exploitei-s, especially those of the latter class 
•.fiy s-fcig faith in ''connecting" lines, because in the development 
''^'h{ its great mineral wealth and in its ability to fiimish the 
missing link in a low-grade east-and-west transportation route, 
they see a ''promise and potency" for large returns from an in- 
telligent investmestment of capital and skill. In fact, there is 
more being done, in and for utilizing the mineral resources of 
Virginia, in the .basin of the James than in all the rest of the 
State. In proof of this it only necessary to mention the 
Tredegar and otlier iron-works of Richmond, worked to their 
utmost capacity ; the active granite quarrying and coal mining 
above that city ; the mining and shipping iron ores from tlft 
iron-belt below Lynchburg and the getting ready for blast of 
iron and steel works in and near that city ; the energetic con- 
struction of the Buchanan & Clifton Foigc Railway ; the 
making of from 3 to 4 miles of branch railway, across Rich 
Patch Mountain, from the Chesapeake & Ohio R'y to Callie 
Furnace, and the accumulation of coke and ore there, prepar- 
atory to going into blast, as well as the shipment of "red- 
shale" ore to Quinnimont Funaace, West Va.; the recent 
completion of some 5 miles of extension of the Longdale 
Narrow-gauge R'y, from the furnace of the Longdale Company 
to its great ore-beds on Brushy Mountain, and the preparations 
for the construction of another large furnace ; the mining of 
"fossil" ore at Clifton Forge for the Pa. & Va. Iron & Coal Go's 
Quinnimont Furnace, and the extensive mining operations of 
that Company at Ferrol, to supply the large demands for ore 
at Quinnimont ; the rapid growth of Williamson's, the "high" 
and "low" grade junction of the C. & O. R'y ; and, lastly, and 
to the passer-by perhaps the most striking evidence of develop- 
ment, the progress that has been made in constructing the 
eighty-ton furnace at Low Moor and its accompaniments, 
which have already taken the form of a well-built, thriving, 
iron-works village. — All these things, and more too, are going 
on in the basin of the James, The River of Virginia, conse- 
quently, as having a present interest, we devote, in this 
number of The Virginias, a large amount of space to that 
region, presenting full and able papers, by men of recognized 
authority in geological and mineralogical matters. Prof. 
Campbell of Washington and Lee University, and Col. 
McDonald of the Virginia Military Institute, to which it is 
only necessary to invite the attention of those that desire well 
presented and reliable hiformation. These we illustrate by a 
map, drawn from unpublished surveys, presenting truly the 
main features of the region discussed. 

The article by Prof Campbell is an original contribution, in 
which he presents, with great force and clearness, a general 
view of the immense iron and other resources of parts of five 
of the great, Virginia physical regions, — Midland, Piedmont, 
Blue Ridge, The Great Valley and Apalachia, — crossed by the 
James. It embodies the results of years of patient, pains-taking 
and conscientious explorations, and its every statement is en- 
titled to entire credence. 

The article by Col. McDonald appeared about a year ago, 

as a pamphlet report of the Va. Military Institute. It has 

attracted much attention, on account of its ability ; we repro- 

dxice it in full that it may reach the larger audience its merits 

deserve. It treats in detail of a belt, some 8 miles wide and 

15 long, in the immediate vicinity of the northeast-flowing 

part of the James. 

The catchment-basin of the James, a region 11,000 square 

miles in extent, (equal in area to the State of Maryland or the 

kingdom of Belgium,) is, beyond question, one of the largest 



and most important iron-bearing regions of the Union, as well 
as one of the boat agricultural ones. The most prominent and 
sagacious of the iron-masters of the United States have already 
invested largely in its mineral lands, which, now that iron 
commands a fair price, they are rapidly developing l\y the en- 
largement of works already in operation or the construction of 
new ones. There is no better field for safe investments in 
iron lands, for large bodies of these are for sale at nominal 
prices, say from $5 to $50 per acre, and anyone guided by 
reliable professional advice can make no mistake in purchas- 
ing, for the mining engineer experienced in the geology and 
mineralogy of the region can readily distinguish the real iron 
lands. — Professor Thomas Egleston, of the Columbia College, 
New York, School of Mines, spent a month of the past autum' ,i 
in the Apalachian portion of this basin, between Ferrol a' ^^1 
Roaring Run furnaces, a mere comer, as it were, of the wh' ^Je ; 
he often remarked, that in all his wide experience, in ]sfew 
England, the Northern and Western States and in Euro* pe, he 
had never seen so much iron ore, and in ftuch heavy ar ^j eon- 
tinous beds, as he had seen in this belt during that timf .. Pro- 
fessor N. S. Shaler, of Harvard University, Mass., the Director 
of the Kentucky Geological Survey now in progre^ .g, spent a 
few days of last fall at the Rockbridge Alum Spri/ ig^^ and in- 
cidentally, rode along the out-croj) of the ores of VII on the 
eastern slope of Brushy Mountain, he expresse :1 much the 
same opinion. 



The Mineral Resources and AdvMi' tages of the 
Country Adjacent to the James Rfam : & Kanawha 
Canal and the Buchanan & CliftorilV rge Railway.^ 

By John L. Campbell, Professor of Gwxd .ogy and Chemis- 
try, Washington & Lee University,. Bif xington, Va. 

Hon. John W. Johnston, President, &c::h- . 

Sir: — In compliance with your reqiass/ /L proceed to give 
you, in as concise a form as is consistemf _, with clearness, tlio 
impressions made upon my mind fronin ^^ersonal observations 
and other' sources of information, "as "^ to the iron and other 
mineral interests in the James Rive ; Valley from Clifton 
Forge down to below Lynchburg.'* This I do the more 
cheerfully because these impressionB ar 3 of tlie most favorable 
character. My explorations have beer i entirely voluntary and 
my opinions, therefore, have been fori) led without reference to 
the interests of any individual or company, but solely in the 
interests of science, and of the State of Virginia. 

It has not been my privilege to inspect all the valuable 
mines and quarries within reach of your Company's line ot* 
improvements, but I have seen enough of each of the great ore- 
bearing belts that lie along and are crossed by them, to enable me 
to give you such a view of the whole, and of each separately, 
as may, I hope, aid others in making more detailed examina- 
tions of special localities, and give to the public a proper ap- 
preciation of the vast stores of mineral wealth Ijing within 
reach of your line of transportation. 

Individual ownerships and special localities will be men- 
tioned only when necessary to clearness of description. 

At your suggestion, I shall avail myself of extracts from? 
published documents, where they may serve to throw light 
upon the subject in hand. 

I also wish to say, at the out-set of this communication, tliat 
I am peculiarly indebted to the kindness and valxiable co^ 
operation of Hon. Wm. H. Ruffner, Sui)t. of Public Instruc- 
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tion of Va., in making many of the observationB upon which 
this report is based. 

Fundamental Facts. — My leading purpose is to ehicidate 

and enforce tlie following two or three fundamental facts : (1) 
The Canal and its railway connection traverse every one of 

the five great ore-bearing geological fomuUions of Vii^nia, 
and one of the finest limestone regions in America. (2) In 
these formations, or belts, we find, in great abundance and of 
superior quality, every variety of ore that is profitably worked 
for iron anywhere in the world, with the exception of the car- 
bonates, like the "clay iron-stones" and "black band" ores of 
England, which are impure carbonates found in the coal 
r^ons. (3.) Other minerals, besides iron ores, that promise 
to become sources of revenue to the State as well as to the 
•Company, abound in this valley. 

Oeology — The true relations and probable extent of the 
ores and other minerals of a region so extensive and so diver- 
sified as the James lliver Valley, cannot be fully appreciated 
without looking a little into its geological peculiarities. 
Viewed from such a stand-point, we find the ore-beds and lime- 
stones accompanying each other, and both conspicuous, in fi/oe 
distinct formations of as many different geological ages, 
or epochs. These are : — 

1. The ArcJuBan: Which embraces numerous belts of iron 
ore east of the Blue Bidge and parallel thereto ; each belt con- 
sisting of numerous beds, or "veins," all crossing the James at 
varying distances from each other, both above and below 
Lynchburg, and continuing to recur, in fact, to the neighbor- 
hood of Bichmond. 

2. The Primordial: The great bed of ferriferous shales and 
sandstones skirting the western base of the Blue Ridge from 
Tennessee to the Potomac ; in the upper part of formation No. 
I. of Prof. Rogers' Apalachian series. 

3. The Hvdson : No. III. of Rogers, another and newer 
bed of ferriferous shales and brittle sandstones, underlying the 
heavy beds of hard sandstones that cap Purgatory and North 
mountains. 

4. The Clinton : No. V. of Rogers, the shales and sand- 
stones that cover much of the western slopes of Crawford's and 
North mountains, and constitute the upper portions of .the 
arch and the flanking strata on each side in the gap of Rich 
Patch Mountain at Clifton Forge. 

5. Th£ Oriskany: No. VII. of Rogers, a formation that 
abounds in rich ores and crops out extensively along the flanks 
and outliers of the ridges crossing the upper section of your 
railway. 

Before giving a more detailed account of these several ore- 
bearing formations, it may be proper to remark, — 1st., That the 
stratified rocks of this part of Virginia are rarely found in a 
horizontal position ; but they have been arched and folded and 
tilted and fractured, then, subsequently, eroded, till in the 
Piedmont regions, and in parts of the Great Valley we see 
only the upturned edges of the strata ; though in some parts of 
the Valley, and in some of the mountains west of it, occasional 
folds and arches of limestones and sandstones are well pre- 
served. 2nd., The out-cropping edges and lines of folding usually 
riyi in a northeast and southwest direction, their "strike," about 
parallel with the general trend of the Blue Ridge, throughout 
the State. Their prevailing dip is towards the southeast, be- 
cause, besides being folded by some powerful lateral pressure, 
a(*.ting from the S. E. they have been inverted until tlieir crests 
turn in many places towards the N, W. In Rockbridge 
county the Blue Ridge is a marked exception to this prevail- 
ing inversion ; there the dip is generally N, W., towards the 



Valley. Along the E. margin of Botetourt county the Blue 
Ridge rocks, too, have been inverted. Sallinsj's Mountain has 
also been inverted, but Purgatory, Oawfonrs and Rich Patch 
mountains are exceptions. 

Mineral Contents of the Several Formations.— 

1. TheArchcean beltj (that of the nietainoq)hie rocks of Virginia, 
which have been classed as Archaean, though tlieir relative 
ages have not been settled, my present opinion being that the 
belt in question belongs to the most recent of the Archsean 
rocks), is first struck by the James a few miles below Lynch- 
burg, where the river, after cutting its way for some distance 
into the limestones and ores, and their imbedding shales, 
schists and quartzites, changes its general course* towards the 
N. K, and, by a somewhat serpentine channel, follows the 
general strike of the iron-bearing rocks for many miles, t^ the 
neighborhood of Scottsville, where it r(»snmes its S. K. course 
towards Richmond. 

Parallel with the general course of t\w riv(T, and on both 
sides of it, are found a number of beds of iron ores of different 
kinds, and several heavy ledges of limestone among the 5|^11 
more extensive strata of talcose, micaceous and chloritic 
shales and schists, and the alternating thin l>eds of quartzite 
that constitute the frame-work of most of the ridges along this 
portion of the river valh»y. This belt, with its characteristic 
limestones, is found traversing Virginia from the North Caro- 
lina line to the Potomac*, but iron ores have not been found in 
it everywhere in abundance. In the N. W. part of Pittsylvania 
county ores are mined extensively, and from Lynchburg down- 
ward, along the margins of Amherst and Nelson counties on 
the north side of the river, and Cami)bell, Ai)pomattox and 
Buckingham on the south side, nunuTous beds have been 
opened, some of which have heretofore been worked })rofitably 
and many others must become profitable under the advancing 
price of iron, and the increasing demand for Bessemer ste(*l. 
West of this belt, esj>ecially in Amherst county, sonu> 
promising beds of magnetite occur. Some are too highly 
charged with titaniimfi to command any present value, but 
others are found of greater purity. 

The valuable ores found along this belt are, — Ihtnatites^ in 
the form of specular micaceous and red ores: IJinonite 
(Brown Hematite); Magnetite ; and a mixture of specular and 
magnetic ores. The most extensive openings have been made 
in the specular ores. These, on account of tlieir low percent- 
age of phosphorus, are regarded as peculiarly adapted to the 
manufacture of Bessemer steel. The other varieties have als4^ 
been worked to some extent and promise valuable » results 
when they become more fully developed. 

So much has heretofore been written and published about 
these ores, that I shall avail myself of a few extracts in relation 
to their extent and value. Gen. St. John and Profs. Smith 
and Mallet, in a communication to President Carrington, in 
1875, speak thus: — "Our attention having been given to the 
district in question as a whole, without entering minut(»ly into 
the respective advantages of individual ])oints therein, we may 
say, with entire confidence, that we are satisfied of the ex- 
istence of iron ore in large quantity, — quantity amply 
sufiicient for the supply of numerous furnaces for a long poriod 
in the future. While the flattened masses, locally known as 
"veins," which occur conformable in dip and strike to the 
metamorphic rocks of the region, are found at some points to 
thin out and come to an end in the line of strike*, thov succecnl 
each other so closely and in such number, and tlu^y attain at 
single localities such very large al)solute dimensions, that it i«s 
safe to say, — without calculating on future developiuc^nts, — 
that there is ore already uncovered and in outcroj), compara- 
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ble as to mass with the more favored loealtfies of iron pro- 
duction in the United States. 

" To mention one or two instances ; one **vein' with an 
«xix)s\ire of 60 to 75 feet in width, and traceable with large, if 
not uniform width for two or three miles in length ; one of 15 
feet in width where exposed and visible for a very long dis- 
tance, reliably reported as two miles ; one now being worked, 
which at a depth of 150 feet from the surface was found to be 
8 feet wide and visible, at intervals, for three miles, and proba- 
bly indentifiablo for five miles in length ; and several other 
veins of 12, 10, 6 and 3 feet in width, and very considerable 
surface length." 

Maj. Jed. Hotchkiss, in his "Summary of Virginia,'^ p. 87, 
says : " Recent operations in Amherst and Nelson counties, 
along James River and between it and Buffalo Ridge have 
exposed some 25 parallel veins of iron ore, varying in width 
from five to sixty feet." 

Col. McDonald, in his interesting and valuable report on a 
portion of this region, says: — "The Brown Hematites (Limonites) 
occur in vast quantities in the James River ore belt. They 
l||ay be looked for everywhere in contact with or in the vicinity 
of the limestones. No special search has been made for them, 
the attention of explorers having been particularly directed to 
the discovery and development of the deposits of specular and 
magnetic ores, yet it is certain that in the future the brown 
hematites, on account of their abundance, richness in metal, and 
the cheapness with which they may be mined, will prove as 
valuable as the specular and magnetic ores with which they are 
so closely associated." 

My own views, based upon examinations made at several 
points in the same region, accord with what is stated in the 
foregoing' extracts. 

To exhibit, concisely, the value of the ores of this belt, I 
have collected a number of the most reliable analyses within 
my reach of the three leading classes of ores, with reference to 
the percentages they contain of ^netaUic iron and phosphortia 
respectively, giving in tabular form, 1st., the number of analyses 
compared, 2nd., the widest range in the percentages of iron and 
phosphorus, and 3rd., the average percentages of iron and phos- 
phorus. 

Table I. 



KINDS OF ORE. 



Ilematitc (specular) 

Magnetite 

Limoiiite 



O pi 



^ 



15 
7 



KANCB OF 

PERCKNTACB OP 

IRON. 



30.80 to C8.34 
53.00 to G9.42 
43.G0 to 56.80 



RANCH OP 

PERCENTAGE OP 

PHOSPHORUS. 



0.01 to 0.24 
0.01 to 0.31 
0.27 to 0.07 



AVBRAGB 

PRR CENT. 

OP IRON. 






51.10 
412.09 
48.83 



0.09 
0.11 
0.62 



I have very recently analysed a sample of the specular ore of 
this region that yielded 66.57 per cent, of iron, with a mere 
trace of phosphorus. 

The table shows that the magnetites are richest in iron and 
have the least phosphorus compared with the quantity of iron 
they yield, but they are sometimes injured by the presence of 
too much titanium^ as is the case with some of the ores between 
Lynchburg and the Blue Eidge. The limonites have much 
the largest percentage of phosphorus, but a remedy for this will 
be referred to further on. 

Before leaving this belt it may be well to state that some 
promising developments of mangcmese ore have been brought 
to light. I have recently analyzed a specimen from Nelson 
county that gave 80.78 per cent, peroxide of manganese. This 
is unusually rich, — perhaps a choice specimen. I have not 
seen the mine, but the ore is said to be abundant. Another 
sample, from an open vein near Mount Athos, below Lynch- 



burg, gave 68.90 per cent, of ^peroxide ; while one from a mine 
now open, in Campbell county, gave 67.78 per cent., — by 
avoiding some small particles of silica, the same sample gave 
71.42 per cent, of peroxide of manganese. 

2. The Primordial (No. I of Prof. Eogers) : — As we ascend 
the James to the margin of the Great Valley we find the second 
great iron-bearing formation, lying along the western base of the 
Blue Ridge and appearing first near the junction of the James 
and North rivers. Geologically this belt is coextensive with 
the Blue Bidge. Its value within the limits of Virginia (for 
it runs far beyond our lines) is illustrated by the fact that from 
it the great Shenandoah Iron Works of Page county are fed, 
and from it the old Mt. Torrey Furnace of Augusta, the Coto- 
paxi, Vesuvius, Buena Vista and Glen wood furnaces of Hock- 
bridge, and the Arcadia and Cloverdale furnaces of Bote- 
tourt, obtained their ores. 

The great bodies of ore in this belt are Limonites, though 
some promising beds of Hematite (Bed) have been found on 
the Glenwood estate, in Arnold's Valley, and on the Boyd 
estate adjoining it, but higher up Jafnes river. This for- 
mation in the portions in Rockbridge and Botetourt contigu- 
ous to the canal, is not limited to the base of the main Blue 
Ridge chain, but also gives indications of ore on Sailing's 
Mountain and its prolongation beyond the James. This broken 
line of outliers of the Blue Ridge is of the same geological age 
and structure as the northwestern ridge, or line of ridges and 
peaks, of the main chain ; and, therefore, might be supposed 
to contain the same kinds of minerals. There are indications 
of uplifts and folds in Arnold's Valley, lying between the 
prolongation of the Sailing's range and the main mountain, 
where the ores have been brought to the surface in close proxr 
imity to, and sometimes even stratified with the Valley lime- 
stones, and where they have been mined for many years. 

Tliis ore-belt is of such interest to both branches of the canal 
as to be worthy of a somewhat detailed examination, especially 
as from it are made the nevi/ral irons that always command a 
higher price than any others. Beginning then with the por- 
tion N. E. of the Balcony Falls, or James river pass, we find, 
within the first two miles, extensive openings along the western 
slope of the mountain, from which thousands of tons of limonite 
ores have been mined and shipped to other points to be smelted. 
These beds are far from being exhausted, while there are 
favorable indications, at points further along the mountain, 
where equally productive mines may yet be opened. Near 
the old Buena Vista Furnace, a few miles further along the 
mountain, the ores of this belt were worked, extensively aiid 
profitably, in former years. This place is convenient for ship- 
ment on the North River branch of the canal. These points 
are mentioned as illustrations of what may be anticipated from 
this region whenever there is a demand for such ores, as there 
must be before long. The other branch of the canal trav- 
erses another extensive division of this Primordial belt 
lying between Buchanan and Balcony Falls. Glen- 
wood Furnace, in Arnold's Valley, S. W. of James 
River, has been run, with occasional interruptions, since 
1849 — ^probably, altogether, 25 years; yet there is no 
evidence of exhaustion in the beds from which it has been 
supplied. There are, moreover, indications, at a number of 
points in the same neighborhood, of rich and extensive beds as 
yet unopened. Between this point and Balcony Falls I have 
seen some favorable indications of excellent ores close to the 
base of the mountain. 

The Arcadia Furnace, on Jennings' Creek, between the 
James and the mountain, belonging to what is known as the 
"Boyd EstatCi" obtained its ores from this same range and its 
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branches that run off to some extent from the main mountain. 
In this vicinity, as well as high up in Arnold's Valley, there 
are said to be promising beds of specular ore. 

Extract from Mr. Bemelman's report on the Boyd property: — 
"A simple inspection of the Boyd estate, combined with the act- 
ual results of workings in the neighborhood, and the analyses 
and tests I have made, convince me that this property contains 
immense amounts of iron ore of very superior quality; as to 
quantity, it is so great as to make it impossible to give any- 
tliing like an approximate estimate, &c., &c." Ten of Mr, 
Bemelman's analyses are reported to have yielded the following 
percentages of iron : 29.1, 36.0, 40.0, 42.6, 42.6, 41.6, 47.6, 
47.7, 50.0 and 52.0. These werelimonite ores. He also pro- 
nounces the specular ore of this region rich in iron. 

Mr. Lewellin, of Pottsville, Pa., an expert in iron ores, who 
examined this estate, says : "There are several veins or dips 
of specular ores on this property varying in thickness from 20 
inches to 4 feet, and extending the whole length of the 
property." 

From what I have seen personally and learned through 
others of these beds of specular ore, and from their geological 
position with respect to the Blue Ridge, I feel very confident 
that they extend into the Glenwood property on the one side, 
and into the Cloverdale property on the other. The position 
of the beds here is, in reference to the rocks of the main moun- 
tain, analogous to to that of a bed of specular ore opened and 
formerly worked, and where mining has again begun, near the 
western end of the Blue Eidge Tunnel, on the C. & O. R'y. 
An analysis of that ore, furnished me by Maj. Hotchkiss, gave 
of iron 41.41 per cent., and of phosphorus only 0.07 per cent. 
Analyses of the Boyd ores, made since Lewellin reported, are 
said to have given from 45 to 55 per cent, of iron. If they 
prove to bo as low in phosphorus as that from the Blue Ridge 
Tunnel, there is every reason to antioipate from them a fine 
quality of steel. Extensive outcrops of the same ore are said to 
occur near the line between Rockbridge and Augusta counties. 
This ore is said to be of superior quality. 

The iron obtained from all the points mentioned above 
stood well in the market for the manufacture of both castings 
and bar-iron. It is also worthv of note that on both the 
Glotiwood and the Boyd properties there are still extensive 
areas of the original forests, making this a favorable region for 
the manufacture of charcoal irouy which is always in demand. 

So far as I know very few careful analyses of the ores in 
this region, except those just mentioned, have been made ; but 
by collating what have been made at various points along this 
belt wo can form a very fair ostimatjB of the average character 
of the whole. For they were all deposited in the shales and 
sandstones (chiefly in the upper shales) during the same period 
of geological history, and therefore under analogous circum- 
stances. Of course there were local variations that gave rise to 
considerable variations in the quality of the ores, as well as in 
their physical conditions. 

From a comparison of seven analyses I find the range in 
percentages of metallic iron to be from 40.62 to 55.84 ; and of 
phosphorus from 0.06 to 0.58. The a/verage percentages are 
of iron 50.78, of pliosphorus 0.35.* 

The phosphorus here, as in most of the limonite ores, has a 
tendency to cause what is kno^vn as "cold shortness" in the 
iron ; but much of the iron from this region has not been 
found to be "cold sliort" to any injurious extent; but is rather 

*I am Indebted to Maj. Jed. Hotchkiss, Cousultln^ Engineer, of Staun- 
ton, Va., for the use of a very valuable table compiled by him and giving 
'• Analyses of Virginia Iron Ores West of the Blue Ridge," Except for 
No. Ill (Hudson Epoch). I have made free use of this table, in com- 
piling the results given here and elsewhere. 



noted for its toughness, — ^being in demand for making wire. 

The Lower Silurian limestones (No. II Rogers) that overlie, 
geologically, the sandstones and shales of the formation we 
have just been reviewing, and constitute the chief surface rocks 
of the Great Valley, contain some deposits of ore that have 
been profitably worked, but these have generally proved to be 
limited and uncertain as to their extent. I shall therefore 
pass them without further notice, as no beds of much promisq 
have been discovered within reach of the canal. 

8. TJie Hudson Epoch, No. Ill of Prof. Rogers, is well 
represented in Purgatory mountain, near Buchanan. This 
mountain, throughout the greater part of its length, is a pile of 
synclinal troughs standing one within another; the heavy 
limestones of the Great Valley forming the lowest visible 
trough ; the Trenton limestones the next higher and extend- 
ing up some distance on the lowest spurs of the mountain. 
Then above this is the bed of Hudson shales, extending high 
up on both sides of the ridge, containing the deposit of iron 
ore% On top of all these lie the heavy sandstones (Medina) of 
No. IV that cap the mountain. As this mountain approaches 
the river the trough-like structure of its strata is changed to a 
closed fold, which makes the rocks appear to dip steeply to* 
wards the axis of the ridge. 

The beds of No. Ill shales, with their iron ores, crop out on 
both sides of Purgatory. On the eastern face we find the old 
openings from which the Etna and Retreat furnaces, near 
Buchanan, were fed many years ago. The ores here are not 
well exposed, but there is no reason to believe that they are 
not still abundant. Mr. Shultz, who lives near the end of the 
mountain, gave me a very fine specimen of ore wliioh he said 
came from the west side of the ridge, where he reports an 
abundant outcrop of the same kind of ore. The specimen if} 
almost absolutely pure limonite. 

Prof. Rogers says :— "Here [on Purgatory mountain near 
Retreat Furnace] and for some distance towards the south the 
summit of the mountain presents the upper shales of III with 
a small and broken remnant of the lowest band of IV, and it 
is at the junction of the two that exist those ample beds of 
iron ore from which the Etna and Retreat furnaces were 
formerly supplied. Continuing south the sandstone resumes 
its place, and the dips now rapidly steepening, the massive 
strata of this rock (IV) are seen folding together, until at the 
end of the mountain, near Buchanan, they are pressed into a 
vertical position between enclosing buttresses of formation III, 
which, also, in a crushed state, is folded around the abrupt 
termination of the mountain. 

"Of the extent of the deposits of iron ore above referi'cd to, 
as also those situated under similar geolopjictil circumstances 
on the west and cast flanks of the mountain, the most ample 
evidence has been procured. At the upper bank before alluded 
to, the whole top of the mountain appears to be composed of 
it, and in numerous other places near tlie junction of III and 
IV, indications of large deposits are to bo met with." 

Oatawba Furnace, in Botetourt Co., was also supplied with 
ore from No. Ill ; and the quantity at tliat placQ is repre- 
sented as being very abundant and of fine quality. 

Analyses of the ores of this age, from a number of points, as 
given by Rogers, show a range in iron from 48.97 to 55.66, 
With an average percentage of 51.91, for 5 samples. I have 
no analyses of these ores at hand that give their percentages of 
phosphorus ; but they are said to have produced good iron. 

4. Clinton FormMion^ No. V of Rogers, 5 b. c. of Dana's 
Manual. This formation is found extending high up on the 
western face of North Mountain and its prolongation, Craw- 
ford's Mountain ; and is almost everywhere the repository of 
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ail iron ore of a superior quality, bxit not usually very abun- 
dant in quantity. Its ores are generally characterized by a 
slaty structure with beds of ochery texture, and in some places 
beds of decidedly nodular and massive form. In many places 
bods are found that are very full of fossil remains, hence these 
arc called "fossil ores ;" in other localities the structure is de- 
cidedly shaly and the color a deep red, hence called "rednahale 
ores ;" while in East Tennessee, where the formation is rich 
in ores, the texture is often finely granular, and the color so 
clear a rod, that the ore has been used as a coloring substance, 
and therefore, popularly known as "dyestone ore." The ores 
uro imbedded in the shales and sandstones, and are co-exten- 
sive with the geological formation in which they occur in this 
and adjoining States. 

Contiguous to your line of railway it is well developed on 
the western slope of Crawford's Moimtain, near the "pass" 
known as "Eagle llock," or popxilarly as the "Rat Hole," 
where the river passes through a narrow gorge of the moun- 
tain. On the land of Messrs. Rule and Sheets, about half-a- 
mile from the river, a bank was opened a few years ago, and 
worked for a while to sxipply a furnace on the river at a lower 
point. This bed as now opened is about 12 feet thick and al- 
most vertical in position. It would be easily mined, and, so 
far as it has been tried, the ore is said to be very valuable. 

"Red-shale" and "Fossil" ores of the same geological age are 
mined at Clifton Forge, where they are found in the shales in- 
terstratilxed with the heavy beds of hard gray sandstones that 
constitute a large portion of the remarkable arch, or rather, 
succession of concentric arches, so strikingly displayed where 
the river passes through Rich Patch Mountain. The ores of 
this formation were extensively mined on the eastern slope of 
Rich Patch Mountain for some years, to supply the Roaring 
Rmi Furnace in Botetourt county. They are now highly 
valued for mixing with the more silicious ores of a higher 
formation, those of No. VII of Rogers, and, when their real 
value becomes better known, I have no doubt that they will 
be developed in many new localities along the faces and fianks 
of both North and Rich Patch mountains. 

Analyses of seven samples, from diflferent localities, give a 
range in percentages of iron from 38.71 to 57.12, and an aver- 
age of 40.45 ; a range of phosphorus from 0.14 to 0.98, and an 
average of 0.38 for 4 samples. 

5. Oriskany Epochs No. VII of Rogers ; or 8 of the general 
system. Of all the ore-bearing formations of Virginia, at any 
rate of those in the Apalachian system, this is the most re- 
markable for the quantity of limonite ore that it contains, and 
the facility with which it is mined. 

Ju order to appreciate fully its extent, position and impor- 
tance as a future "feeder" to your line of taansportation, it 
becomes us to view it, — Ist. topographically and geologically; 
2nd. as to develoDments already made in it, and 3rd. as to the 
quality of its o' I shall illustrate these points by directing 
your attention to a limited area. 

(1) Let us look topographically at the valley traversed by 
your railway connection between Clifton Forge and the pass 
of North or Crawford's Mountain. Take any good map of 
Virginia and w find North Mountain and its prolongations, 
Crawford's and Caldwell's mountains, constituting a more or 
less continuous boimdary on the S. E. side, while Rich Patch 
and Mill mountains, with their connections and prolongations, 
form the N. W. boundary. Between these two general 
boundary lines we have a somewhat broken and, throughout j 
considerable portions of it, a sub-divided valley having a width i 
varying from five to eight miles. Viewed lengthwise it may 
be regarded as e^ctending from Bufiftlo Gap in Augusti^ cpunty 



entirely across portions of Rockbridge, Alleghany, Botetourt, 
and as high up as Newoastle in Craig county, a distance of 
about 70 miles. It is divided longitudinally by Black-oak 
Ridge in Augusta, Bratton's Mountain in Rockbridge, and! 
Brushy Ridges extending from near the Alum Springs to near 
Longdale Furnace in All^hany, and by Anthony's Knobs,< 
with some subordinate ridges in Botetourt and Craig counties. 

Geologically it is a grand synclinal trough, except a part of* 
what lies in Botetourt and Craig comities, rendered double 
throughout a very considerable part of its length by having 
portions of its bottom thrust upward by the several subordi- 
nate ridges named above. We may regard the bottom layer* 
of this trough as consisting of the heavy sandstones appearing 
at Eagle Rock on the one side, and Clifton Forge on the other. 
Next to the sandstones lie the ferriferous red-shales of No. V, 
cropping out on both margins. Then, overlying these, come 
the very fossiliferous bed of Helderberg limestone. No. VI of 
Rogers, that is found cropping out at Clitton Forge, and at 
numerous places along both sides of the valley in the ]X)rtiou 
N. E. of James river, but limited to the middle portions and 
the west side in Botetourt, and Craig, for geological reasons 
that I cannot stop to give. Tliis limestone is a very important 
feature of this valley as we shall leani hereafter. Immediate- 
ly over the limestone, and co-extensive with it, is found the 
formation, No. VII, so rich in iron ores. On top of this lie the 
vast masses of dark shales, Devonian, or No. VIII, that have 
been sculptured by the erosive action of water and frost into 
rounded and peaked ridges of almost every size, and found in 
every part of the region in question. From these shales flow 
the waters of the Variety, the Rockbridge and Jordan Alum, 
Dibrell's and other springs. 

The ridges that have been thrust up from the Ixittom of our 
great trough-like valley are very important features ; for they 
have lifted up and brought to view extensive beds of both ore 
and limestone for the use of furnaces ; as, for example, at 
Longdale and California furnaces, both supplied from the same 
up-lift. Brushy Ridge. 

To illustrate the resources of this formation it is only neces- 
sary to enumerate the principal ftimaces that are now, or have 
been supplied from its beds of ore. B^inning at the Augusta 
end we have, in that county, Buffalo Gap, Ferrol (Elizabeth), 
and Esteline furnaces ; Bath and California, in Rockbridge ; 
Australia and Longdale in Alleghany ; Rebecca, Gallic, lioar- 
ing Run, and Grace, in Botetourt. 

Longdale and Callie furnaces have very large and still 
widening developments of very fine ores ; and they are both 
within reach of such competition as your line of transportation 
may offer. Then along the l?ase of Rich Patch Mountain on 
the Kayser lands, and at points south of Callie Furnace, as on 
the lands of Messrs. Woods and Reynolds, there are promising 
indications of ore beds not yet opened to any great extent. 
This belt of imdeveloped beds extends along the western and 
middle portions of Craig county for some miles beyond New- 
castle. Then, on the western slope of North Mountain, the 
still unexhausted beds of the old Rebecca Furnace, near 
Dibrell's Springs, are only awaiting transportation and cheap 
fuel. 

It must not be inferred from what has been said that 
every part of this formation is iron ore; considerable 
portions of it consist of a coarse gray sandstone that 
breaks up readily when exposed, and weathers into rounded 
boulders of a brown color, as may be seen near Craigs- 
ville on the C. & O. R'y. Yet it is very persistent as 
an ore-bearing formation along the flanks and spurs of 
nes^rly all tbQ higher sandstone ridges of this region 
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and is almost invariably accompanied by tho contiguous lime- 
Btones cropping out between it and the mountain. Its ore beds 
are often very massive; that at Longdale is about 20 feet 
thick, while its length and depth have not been determined. 
At Callio Fxiruace, and at the Low Moor mines on the oppo- 
site side of Rich Patch, the ore-bearing beds range in thick- 
ness from 20 to 50 feet, composed of alternating sandstones, 
clay and thick deposits of ore. 

The S. E. flank of Rich Patch mountain, contiguous to the 
river, merits a more thorough exploration than it has ever 
received. Here the river follows the trend of the mountain for 
several miles, and is therefore within reach of a long line of 
ore Ijeds most of which are still unopened. There are favora- 
ble indications in this region not only of ores of No. VII, but 
also of No, V, such as were so long and successfully smelted 
at Roaring Run Puniace. 

Analyses of 20 samples of ores of No. VII give a range of 
mOtallic iron from 36.25 to 58.29, with an average of 51.12 
per cemt. , a range of phosphorus from 0.03 to 0.96, and an 
aworagc of 0.38. 

Ldl us now tabulate all these general results of the 
aimilvses of the ores of the four belts west of the Blue Ridge : — 

Table II. 



FOK.MATIONS. '^<^;it^ 



Primal, Xo. I | 40.62 to 55.84 

lliulson, Xo. m... 48,1)7 to 55.60 

Clinton, Xo. V 

Oriskany, Xo. VII 



3S.71 to 67.12 
3U.25 to 58.29 



liange of 
Phosphorus, 



0.06 to 1.08 

0.14 to 0.98 
0.03 to 0.9tf 



Average 
of Iron, 


Averaae of 
Phosphorus, 


50.87 
51.91 
49.45 
61.12 


0.35 

0.38 
0.38 



These averages present no very marked differences. 

The presence of phosphorus in iron, rendering it cold-short, 
has proved a very serious impediment to its use for making car 
wheels and other pieces of machinery, and in the manufacture 
of Bessemer steel. But only a small proportion of the iron 
made in this country is consumed in that way ; so that iron 
containing a moderate percentage of phosphorus will continue 
to be in demand for the majority of purposes, as long as it can 
be produced at low cost ; when it comes into requisition for 
the manufacture of steel, the process for dephosphorizing it 
will doubtless be in successful operation. Methods of dephos- 
phorizing iron in the Bessemer process have been patented, 
and are on trial in England and Prussia, with such results that 
their ultimate success seems to be only a question of time. In 
a paper read before the "Iron and Steel Institute" (England) 
by G. J. Snelus, a prominent manufacturer, we find him 
saying : — "In conclusion I have the pleasure to place before 
the meeting what I believe to be the first sample of Bessemer 
steel made entirely from Cleveland iron by one operation, in 
which the phosphorus has been reduced to a mere trace." — 
[Engineering, May, 1879.] 

Mr. Hahan of Pittsburg, while on a visit to Prussia, writes 
to the Americaii Manufacturer : — "In proof of the great suc- 
cess and of the usefulness of this invention (Krupp's), it needs 
only to be cited that already several of the largest iron 
manufacturing firms of Europe have bought license of Mr. 
Kinipp for the use of his patent method of dephosphorizing, 
for whicli they are erecting the necessar}' apparatus." Other 
authorities might be given, but these are enough to show that 
partial but promising success has already been attained in this 
important undertaking. Chemical science will ultimately 
solve this dilficult problem, as it has done hundreds of others 
not less difficult. 

Mixing Ores. — The great variety of ores found in the 
several belts above described, and the facility with which the 
railway and canal ^vill be able to transport them from one 



point to another, will enable manufacturers to avail them- 
selves of tho great advantages often derived from mixing to- 
gether the different varieties. Silicious ores, like those of No. 
VII, are often improved by being mixed with the argillaceous 
ores of No. V. So the ores of Nos. I and III, when very pure, 
may be advantageously mixed with those of Nos. V and VII. — 
Prof. Osbom says, in his "Metallurgy of Iron," p. 422: "It 
thus clearly appears that no iron ore, of whatever description, 
is, when melted by itself, so profitable as it would be when 
mixed with other ores." 

"In order to produce from iron ores, iron of a certain 
quality and at the lowest possible consumption of fuel, 
the earthy components of the ore must form a fusible 
slag at the smelting temperature of the pig-iron, and 
the quantity of the resulting iron must stand in a 
certain proportion to the produced slag, which has to 
protect the iron from the further influence of the blast. 
* * Ores, therefore, require a suitable mixture^ namely, a 
mixing of rich with poor iron ores, so that the mixture con- 
tains a certain average amount of iron which experience has 
proved to be most advantageous as regards the yield and 
the quality of the iron ; at the same time the admixture of 
ores which contain different earths, and assist each other in 
the smelting process, is aimed at." (Crookes and Rohrig). 

Limestones. — Reference has already been made to the 
limestones found in different parts of the James River Valley. 
It is worth while, however, to revert to the interesting and 
important fact, that limestones, heretofore employed success- 
fully for fluxing, are found in close proximity to the ores of 
every one of the five important ore-bearing belts that have 
been described. Fuel is, therefore, the only material to bo 
transported for any great distance in working furnaces along 
this line. 

Many of the beds of limestone in Rockbridge and Botetourt 
counties produce lime of superior quality for architectural and 
agricultural purposes ; and I can see no reason why lime 
manufactured here may not compete successfully in our 
Southern markets, with lime brought from states farther north. 

The hydraulic lime manufactured from the lowest and 
oldest of our valley limestones, is so extensively known and so 
highly appreciated, as not to demand more than a passing 
notice. Its use in this and other states has i\illy established 
its character, proving it to bo unsurpassed by any other for all 
the purposes to which hydraulic cement is applied. If the 
present quarries should become exhausted others can be 
opened when the demand for them arises. 

Other Minerals. — Manganese ore (peroxide) was at one 
time mined near the Vesuvius Furnace at the base of the Blue 
Ridge in Rockbridge county, and shipped on the North River 
branch of the canal. Instead of being exhausted, I do not 
think the mine has ever yet been fairly opened, although hun- 
dreds of tons were taken from it and shipped. There are in- 
dications at other points along the belt of iron-bearing shales at 
the western base of the Blue Ridge, of the existence of beds of 
manganese — especially at a point not far above the mouth of 
North River on what is known as the Brady property. Al- 
though many of these may not be pure enough to be marketa* 
ble as manganese peroxide, they may still serve valuable 
purposes in the manufacture of "ferro-manganese." There are 
&vorable indications of manganese in some of the hills that 
skirt the western slopes of the Blue Ridge near Buchanan, and 
for some distance still farther towards the southwest. I have 
tested some surface fragments from that region, and found 
them excellent as to quality. Of the quantity little is known. 
White Sa/ad has been found in very considerable quantities 



The Virginias. 



[Number 1. 



at tlio bottom of tlie shales of tlie Primordial bed, formed by 
the disiutogration of the underlying bed of friable sandatonea. 
Prof. Rogers aaye : "This material has every quality suitable 
for tho mamifacture of glass" A bed of it is exposed near 
Balcony Falle, between the North River and tho mountain. 
This sand obtained from other parts of the same formation is 
now employed in making glass. 

The Firerday found in the same relations, both at the base 
of tlie Blue Ridge and on tho spurs of Sailing's Mountain, has 
been regarded aa promising with respect both to quality and 
quantity. My impression is that it has never been fairly 
tested ; but, with tho prospect of tho erection of furnaces 
along tlie Hue of the canal, it merits a thorough trial as to its 
fitness for use, either alono or in mixture witli other clay 
found near the river at lower points, in the manufacture of 
fire-bricks, so extensively employed in lining furnace stacks 
and fur coke ovens. 

Saryics is found in both Botetourt and Ilockbridgo, but ad- 
ditional explorations are required to doterjnino whether or not 
it exists in quantities sufiieient to uiako tho mining of it 
profitable. Of the excellent quality of specimens now iu my 
possession from both of these comities there can bono question. 

The state Jied^ of Buckingham county, on account of their 
extent, conatitutc no insignifieant feature of the vast mineral 
resources of the James River Valley. They have been lai^ely 
(juarriod, but their limit is not yet known. Tlie quality of 
this alate must always give it a high position in market ; while 
the demand for it will increase witli the growing prosperity of 
tho country. Tliero are also extensive ledges of outcropping 
slates near lialeony Falls that have been partially o^>ene<l ; but, 
while the quantity is very great, and while they give fair 
promise as to cptality, tlioy have not been tested suffleiently to 
determine fully the position they are to occujiy. 

OOier Mineral deposits along this Irno would Iw ^rorthy of a 
soniewliat extended notice, if time and space permitted. Be- 
sides iron Ijelts not specially iioticc<l, there are the undeveloped 
kaolin, and the manganese and copper ores of Nelson and 
Amherst counties; tlie partially worked ifold mitiea of Fluv- 
anna, Bnekingliam and Ai>pomattox ; the great coal-jicld 
intersected by tho James above Richmond, and tho unaui^ 
paeacd granite quarries of the same region, — all of which 
cither are now, or bid fair to become in the future, increasing 
sources of revenue to the canal and to the state. But of these, 
for the present, this passing notice must sufiico. 

Conclusions. — (l.) You have within reach of your line, 
I have shown, iron Oi'es in at least five gi-eat bclt*i, intersected 
by the railway ajid canal, immeasurable in quantity, of nearly 
every variety, and adapted to tlie manufacture of iron suitable 
for all pnri»oses. (2.) Lying side by side with these ores you 
have vast beds of limestone suitable for fluxing, for the manu- 
facture of lime, or for building atone ; easily quarried and con- 
venient for shipping. (3.) An important item, not heretofore 
brought into this discussion, is the vast amount of water-power 
afforded by the James and Nortli rivers. Of tliis I need only 
say that between Lexington and Lj-ncliburg the rivers have 
fall of 400 feet ; and from Clifton Forge to tho same point, a 
fall of 500 feet, while on the main trunk and both branches of 
the canal are numerous and powerful dams that can afford 
water-power sufficient for almost all conceivable purposes. 
The same may be said of many points below Lynchburg. (-1.) 
Here we have at hand the material and tho mechanical power. 
All we now want, in order to utilize these to an indefinite ex- 
tent, arc fuel and capital. Your railway connection ■'when 
completed will certainly bring the fonncr, to any extent that 
may be demanded; while I am confident that the growing de- 



mand for iron and steel, and tho facilities afibrded hero for 
their cheap manufacture and transportation, will cause capital 
to aeek investments at numerous points, and in large amounts 
along this important line of improvement. (5.) A demandfor 
labor of all grades, with liberal wages, is always one of tho 
fortunate results of drawing capital into any region of country 
where it can be profitably invested in extensive manufacturing 
operations. Such jnust ultimately be tho case here. (6.) In 
the sources of revenue to the State that will thus be established 
every citizen will have an abiding interest. 

Yours, very truly, 

J. L. OAai'BELL. 
Washington & Lee University, ) 
Lexington, Ya., Dec, 1879. f 

P. S. — Since the foregoing was written a new scheme has 
been inaugurated for the construction of a railway line all tho 
way from Clifton Forge to Richmond, but what has been said 
is as applicable to a line of that sort, as to the present canal 
with its railway connection in process of construction. 

J. L. C. 



The Nutallburg Coal,— mined by John Nutall, Nutall- 
burg, on New River, C. O. R'y, W. Ya., of which W. A. 
Burke, Staunton, Ya., is sole agent, — that of the upper bed 
of No. XII, has recently been analyzed by Prof Thomas 
Egloston, of the Oolnmbia College, N. Y., School of Mines,— 
the sample used being a section from the entire tliicknesa of 
tho bed, — witli the reaulta given in No, 1 of the following 
table. For comparative purposes we give, from Vol. G (1878) 
of the Second Geological Survey of I'a., in No. 2, MeCreath'a 
analysis of the Con- 
nellsville Coking Coal, 
and in No. 3 the "Aver- 
age Standard" analysis of 
(in the words of that Re- 
port) ^Hhe typical coals 
thai make make the best 
cokey Tlie Peiinsylva- 
lia analyses do not give 
important omis- 



zl 



59.61 



^•ui. 



G-ofi 

••3^ 

6.3i 



Moisture . . 
Volatile Matter . 
Fixed Carbon. . 
Sulphur .... 

Ash 

Phosphorus . . 

the phosphonis contained in their coals, — ai 

sion when tlie coals are to be coked for iron smelting. 

Tho portion of the Pennsylvania Report (G) relating to 
coke, was written by John Fulton, tlie General Mining Engi- 
neer of the Cambria Iron Company. In it he says, — "From 
the facts hitherto submitted it has been definitely settled, that 
certain qualities of coal are prime elements in the production 
of good furnace coke. The methods of coking are secondary. 
If the coal is unfit for making good coke, either from impuri- 
ties or lack ef bituminous matter, no treatment in its coking 
can correct these normal defects," Also, — "Any excess of 
volatile matter over 25 per cent, is not a necessity." 

The results attained at Longdale in using New River Coke, 
where "Twenty himdred weight and three-quarters of ooko 
are consumed in making a ton of gray-forge pig iron, tho 
furnace producing about 185 tons of iron per week" — (H. 
Firmstone in Vol, VII, p. 93, Trans. Am. Inst, Mining Engs.), 
arc doubtless due to the small amount of "impurities" contained 
in these coals, as above, where the Nutallburg contains only 
about one-fourth as much ash as the Connellsville and 11 per 
cent, more carbon. The West Virginia coal belt, in which 
these exceptionally valuable iron-making coals abound, suc- 
Is, on the westward, to the iron belts, so fully treated of .in 
tliis number, and the two are connected by the C. & O, R'y, 
Beyond question here should and will be the iron-making belt 
of the country. 
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The Danville & New River Railroad Company, at a 

meeting held, Dec. 19th, 1879, decided to begin at once, the con- 
struction of its road, beginning at Danville and laying a third rail on 
the Piedmont Railway, the southward extension of the Richmond 
& Danville R. R., for several miles south and west from Danville, 
then grading across to Dan River, where a bridge will be erected, 
and thence grading to Martinsville, Henry county. The Presi- 
dent, Major W. T. Sutherlin, was authorized to call on the city of 
Danville for the $50,000, and on Henry county for the J 100,000, 
in bonds, which they had subscribed, and with the proceeds of these 
to begin work, as above stated, purchase an engine and * 'flats" and 
build a depot, on a lot already purchased, in Danville, thus con- 
structing and using the road from the start. 

This company was incorporated, l»y act of Va. Assembly, March 
29th, 1873, ^^^ constructing a narrow-gauge railroad from Danville 
by Martinsville, in Henry county, Patrick C'. H., and Hillsville, in 
Carroll county, to some point on the Atlantic Mississipi)i vS: Ohio 
Railroad **noteast of Christiansburg." Its capital stock was fixed 
at J2, 000, 000, in $100 shares, which the board of directors may 
increase **to such an amount as may be necessary to complete the 
road;'* they may also bond the road, to such extent as they may 
desire, for completing and c(iuii>ping it, the bonds to bear no more 
than legal interest. It was allowed two years before effecting a per- 
manent organization. It can receive lands, mines, materials, labor, 
etc., in payment of subscrij)tions to its ca|)ital stock ; build lateral 
roads, not over 20 miles long, to connect with mines, lands, or 
works of any kind ; and towns, cities, and counties, along its line, 
can subscribe to its stock. In 1877, March 20, its charter was 
amended, making the name of the company T/ie Dani'ille cr» New 
River Railroad Company^ to construct a road to be known as the 
Danville 6^ Ne7u River JVarroia-Giu/'^e Railroad^ and giving the 
privilege of beginning from Danville or from some point on the Va. 
Midland R*y between Danville and Pittsylvania C. H., and thence 
as before. By act of Feb. 28th, 1878, the Governor is authorized 
to furnish 200 ''able-bodied convicts** from the penitentiary, free 
of cost, excejit maintenance, to work on the construction of this 
road. By act of Jan. 22nd, 1879, i^ ^^" consolidate with the Dan 
Valley & Yadkin River Narrow-Gauge R. R. Co., which i)roi)Oses 
to follow the Dan into N. C. and thence across to Tenn. By act 
of March 31st, 1879, Henry county was authorized to levy a tax to 
pay its subscription to this road. 

The commencement of the construction uf this railway under the 
direction of Maj. Sutherlin is a good guarantee that it will be com- 
pleted as far as the means furnished, most prudently used, will per- 
mit. It runs through one of the best agricultural districts in 
Virginia; the valleys of Smith's River, in Henry, and Mayo*s, in 
Patrick, and their tributaries, which are among the best in Piedmont 
Virginia; Henry raised over a million pounds of tobacco in 1870, 
and Patrick led the State in the production of honey. The Blue Ridge 
counties crossed by it, Floyd and Carroll, are among the best of 
grazing and varied crop counties. The opening of such an inviting 
agricultural and grazing country to market and to an influx of 
population, — just the region for the north of Ireland people, and 
for the Scotch, suitable in climate and adaptations, — is induce- 
ment enough for the construction of this road, and Danville will 
find a large increase in the volume of its trade when it is completed. 

This railway will make available, and therefore give value to, an 
important mineral region, especially if carried to a New River 
terminus. The soapstone (steatite) quarries of Henry, as in the 
vicinity of Spencer's Store, are of a character that can hardly be 
surpassed ; a large trade in this, for furnace linings, domestic pur- 
poses, etc., could be easily started. The Pigg River magnetite htlt 
doubtless extends along Turkey-cock Mountain and its westward 
prolongations. Along and in the range of Bull Mountain, partly in 
Henry and partly in Patrick, are the extension of the belt of fine 
iron ores found near Rocky Mount. Prof. Rogers (Report of 1839) 
remarks^ — "In Patrick county a little west of Goblintown Creek 
and on the east side of Stewart's Knob, we find the magnetic oxide 
exposed at several places, the main deposit supplying the Union 



Iron-works in the vicinity, being a bed from 3 to 6 feet wide, of a 
fine grained, generally black ore, sometimes having a greenish 
tinge from the intermixed scales of talc, and sometimes red and 
ochreous." Undoubtedly that western Piedmont region abounds 
in the best of iron ores, those most sought after, and which fact or 
fancy has named "Bessemer ;" of forests it has an abundance, so 
charcoal iron can there be profitably made. In Carroll, the central 
county of Virginia's Blue Ridge Plateau, it will cross one of the 
richest mineral belts in the couutry, one especially abounding in 
iron and copper ores of various kinds, the line of road crossing 
more than a half dozen "leads" that appear to coincide in length 
with the plateau itself. Prof. R. O. Currey, of the University of 
E. Tenn., examined this in detail, in 1859, and gives a large 
amount of most valuable information concerning its resources in his 
rare report (which we intend to print, in full, in our next issue) 
He mentions ^i soapstone which in some places "constitutes immen » 
ledges," is soft, easily worked, and soon hardens on exposure- to th 
air; also beds of copper-bearing ^'gossan'' from 8 to 250 feet wide, 
and *^ veins*' of copper ore from 10 to 40 feet wide, all of unknown 
length and depth ; and with these beds hematite and magnetite iron 
ores from 10 to 20 feet thick. On the borders of the Great Valley > 
near New River, this road will cross the immense beds of superior 
iron ores, lead and zinc characterizing that region. 

We have been led, by the imjjortance of the resources of the 
country that will be tributary to this road, to say far more about it 
than we intended at this time, but, in furtherance of our purpose to- 
give full and reliable information concerning the resources of these 
Slates and the progress of their development, we shall take occasion 
to refer to this subject again, esi)eeially if the work so promisingly 
begun progresses towards completion. 



The Richmond & Alleghany R. R. Co., as we learn 

from the Dispatch, at a meeting held the 22nd and 23rd, ult., in 
Richmond, Va., elected Gen. John C. New, of Indianapolis, Ind., 
formerly Treasurer of the U. S., President; H. C. Parsons, of 
Richmond, Va., well known from the active interest he has taken 
in the affairs of this road, Vice-President ; and as other Directors, 
Cyrus H. McCormick, of Chicago, III., of reajxir and mower fame; 
James R. Keene, of New YorK; Hon. Hugh McCuUoch, of New 
York, formerly Secretary of the U. S. Treasury, a widely known 
financier ; John B. Houston, President of the Pacffic Mail Steam- 
ship Co., one of the strong men of New York; William Foster, 
Jr., of New York ; George N. Bartholomew, of Hartford, Conn., 
President of the Charter Oak Life Insurance Co., which he has 
saved from bankruptcy and re-established, and who has been a 
successful railroad manager ; Hon. James G. Blaine, of Augusta, 
Me., fomierly Speaker of the House of Representatives; Hon. 
John P. Jones, of Gold Hill, Nevada ; and Henry Miller, of Co- 
lumbus, Ohio. It is stated that H. D. Whitcomb, formerly the chief 
engineer of the C. & O. R'y, during its construction, will be the 
consulting engineer, and that Major R, H . Temple will be offered 
his former position of chief engineer. Alexander and Green, of 
New York, will be the company's attorneys. 

The re-organization of the R. & A. R. R. Co. with such a sub- 
stantial board of directors indicates that active operations are 
intended, and lead us to hope and expect that at no distant day 
a railway will be in operation, at least from Richmond to Clifton 
Forge, either by an independent route or by way of the James 
River & Kanawha Canal and the Buchanan & Clifton Forge Rail- 
road, through a consolidation of interests. There is mineral wealth 
enough on either route to justify the construction of a railway. 



The geological section at Low Moor, which so well ilhistrates 
the conditions of relative position in which our Apalachian 
iron ores are found, is copied from the prospectus of that pros- 
perous company. We know that Mr. Wickcs prepared it 
from careful measurements. Next month a description of it 
will be given. 



lO 



The. Virginias. 



[Number 1 



Report of a Geological and Mineral Examination of a 
Portion of the James River Iron Belt'^ 



State. Whether the series is orc-hearuig tliroughout, is a- 
question to be determined by sii])sequent exaniinations- 

In Pittsylvaniaeounty, specular and niagnetie ores similar in* 

. i character to tliose from tlie vicinity of lliverville are l)fing 

Hv Col. M.\KsnAij. ilcDoNALD, Professor of Geology and | mined and shipped to Pennsylvania, to he used in the prodnc- 
iliMel-alog^rj Virginia MiHtai^' Institute?, Lexington, Va. tion of JJc^emer stet^L These ores occur in tlie extension of 



Genkkal I'uAi^C'is 11, ^MtiiU ^ , j ^'^^^ Jttiwes liiver ore belt. 

Supenntcndent Vityiniu MUUary Imtituic: That portion of the ore belt subjectcifto personal examiuH 



Cienkkal: — I res]>ectfully transmit Jierewith Keport ui* a 
Geological and Mineral Examination at' a portion of the James 
lHver Jroi< l?elt, midertakeii \jy your direction and nnder tlie 
><utlifoTity ol* tine Virginia Military Institute. 

The fim6 that cottld Iw gitren the work necessarily restricted 
iny examinations to a portion olily of tin? lielt, and I selected 
ihe section between Mount Athos and lliverville because 
uumer(/lis# ai\d in some cases extensive openings are found in 
this area, and a better oj>iK>rtunity for study thns presented. 

I Wiis accompanied in the examination by Mr. Uonald 
Kobertson, of Lynchburg, Va., whose thorough acquaintance 
with this section greatly facilitated my work and enabled me 
\o move rapidly from i)oint to point. 

Ifltemsting questions of speculative geology necessarily arose 
hi the coui*se iti the examination, the discussion of which would 
1h5 foreign to the object of this report, which aims to be 
'iimjily practical. 

Th»3 geological age of this ore-bearing series will be the sub- 
ject of a stlbscquent jnqK'r, which, however, 1 do not desire to 
present until further investigations either aftirm or dis])rove!belt, are not, as far ai> 1 have observed, be<ldcd (Ic]H)sit 



tion is delineated in the nuip accompanying this report, which 
is a toi>ographical and geological sketch of a segment (^ the 
lx»lt extending from Mount Athos to Kiverville. 

The strata consist of altennitions of quartzites, hydronifeu^ 
talcose, and chlorite slates and limestones. 

The principal exhibitions of s])ecular and magnetic ores arc 
in the quartzites and between the (juartzites and the slates. 
These ores are evidently bedded deposits, aiul form an integral 
part of the stratilied series. Tlie distribution of the ores was 
mainly due to original deposition. Agencies o}>erating subse- 
quently may have eftected some shifting and concentration, 
and have converted what was originally hydrated peroxides 
into specular and magnetic ores. 

The w-liole of the formation is ferriferous. Tlu? clilorite 
slates and associated ei)idotes having sometimes as much as 12 
2>er cent, of disseminated magnetic oxides. Usually the di]) is 
nearly vertical, sometimes as low as 45°. 

The vast accumulations of brown hematites and imi»ure 
manganese oxides that form soconsj)icuous a feature of tbe ore 



They are in proximity to and probably stand in casual rela- 
tions to the numerous limestone strata which traverse the ore 
belt. By the percolation of surf ace- watei's thescj ores have been 
irathered in solution fnun the weathered and disinteirrated 



southeast direi'tion. At ^Fount Athos, about five miles east 
of Lynchburg, the river turns abruptly to the northeast, being 
deflected by the massive (piartzites which carry the mountain. 
From this }H)int to the mouth of Stonewall Creek, about nine 
miles below, the river vallev is excavated in the softer slates and 
limestonc^s which lie to the northwest of Mount Athos quartz- 
ites. From the mouth of Stonewall to the vicinity of Scottij- 
ville the river travei'ses obliquely liy a series of easterly trends 
the iron-bearing strata. Beyond Scottsville it resumes its 
general southeast direction. 

The vallev of the James river is from 250 to 300 feet below 
the level of the ])lateau in wliicli its channel is excavated. 
This plateau is intersected by numerous creeks and branches, 

which usual Iv run transverse to the stratification. These and 

*- 

the subordinate lines of drainage have broken the surface into 
pictures(|ue outlines, infinitely varied in detail, which are the 
visible expression of, and (*arefully studied, furnish the key to 
the geological structure. 

AVhen the more resisting quartzites enter into the stratifica- 
tion, they show tliemselves in long ridges like Mount Athos, or 
rounded summitslike Round Top and Chestnut Mountain, w- Inch 
rise from 150 to 2o0 feet above the general level of the plateau. 

(//) Geohnjlral, — The ore-bearing formation is a stratified 
series, limited a northwest direction by Buttalo Ridge and its 
extensions to tin? lun'theast. It is several miles in width, with 
its southeast boundary still undetermined, and extends in a 
nortIu»ast and southwest direction ]»arallel to the mountains 
and to the stratificatii>n probably throughout the limits of the 



theunexpected conclusion t(» which my ol^servat ions have Icdme. 
The maj) which {u*coni|)anies the report is constructed on 
the basis of the old "nine-sheet" map of the State. 

The James River Belt,— Its Oeneral Features. — 

Ka) Toiyoi/rapluraf^—TlK^. James River, in its flow from the ^1'^^^^' ^"»^' ^'^^"^*^'»^^'*^^^^^^ ^"<M»i-^'<*U^^ *»!' <»i' 

mountains to the head of tide at Richmond, i)ursues a general "^ ^'ontact with the limestones. AVhere the chlorite slates are 

calciferous we have similar accumulations on the extension of 
their outcro})S, but they are neitlu^r so ]>ci*sistent nor so 
fre<pient Jis in the vicinity of the limestones. 

At fre(iuent intervals the strata are intersected by dykes of 
traj) which usually run in a northwest andsoutliea>t direction, 
and nearly at right angles to \\\m strike of the strata. Four of 
these, from 100 to 200 feet in width, are located on the map. 
The surface out-croj) of the traj» weathers to rounded boulders, 
which are locally designated "nigger-heads,'' and bc'ing con- 
spicuous surface features, where tound, they furnish a ready 
means of locating the dykes. Two well-marked out-crops of 
trap occur to the southwest of Chestnut Mountain, the direc- 
tion of w^hich 1 did not iiscertain. If, as is ])robable, they are 
parallel to those already traced, they will include between 
them the highest portion of Chestnut Mountain, whicli pro])a- 
bly owes its greater elevation to the more complete consolida- 
tion of the strata produced through the agency of the melted t raj). 

The extrusion of these belts of igneous rock Ix^fore erosion 
had lowered the surface to its j)re^ent level, v;ould undoubt- 
edly have produced a great lateral thrust, tending to crumple 
the prisms of strata included between two contigu<»us dykes. 
The offset in the strata at the mouth of Mundav Creek and 
on the bench west of Captain James Dillard's, were })robal)ly 
produced in this way. In some cases fra(?tur(i and displace-' 
ment of strata, instead of simple flexures, would have b(»en 
produced. My examinations have not made known the exis- 
tence of any, unless the considerable ofl'set in the ((uartz ledge 
wdiich carrries Mount Athos, has been })roduced in this way. 
There is, however, but little doubt that many displacements 
will be made known in the progress of mining operations. 
Such displacements would be approximately horizontal, and a 



^From a Si'iiii-Anniuil K<'j)ort of the SuiH'rintiMident of the Virginia 
Military Iiijititntr, .fanuaiy, 1S79. — Kcproduced licre in lull, with tbe 
illii<tnit!on«. 
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■careful Htiidy flf ll»e surface features would jtciierallv make 
Jtiiowii tlio diroctloii of the sliift. 
Prinoipal Exhibitions of Specular and Magnetic 

'Ores.— It lias alread}' lieen stfttt'd tliat tlie princiintl uxliiW- 
tionsof speeiilar nnd iiittttiiL'tic oroi are in tlu* quartzitctt and 
.between tlie <|uartzite(! and inwoeiated Iiydrotnica i^lattii*. 

Examinations liave made known the existunce of tlirw well 

■ defined ore Iwlts, or nyntenus, out-crop] liu^: alon;^ the rnilroad 

■ east of Mount AtluWwIiicli for (.•ynveiiienire of dewription I 
havedetjij^wtedasfollowi*: — (a). MoutU Athii^ Sifxten>{<>fbeH); 
(A). Chestnut Mou/ttuhi. Si/xtem (or Mt); (<•). The Hal lieiU 

EaBt of tlie red Imlt thorc arc exfensive oiit-i-rtil>« Of lllni'- 
Rtone wliieli eavr>' on their tiaukis a map;uitli-ent liilmvh uf Hi-li 
brown hematites ; tliuse are loeallv deai^niatod h», — ('/.) T'he 
Pot-Ore Belt. 

I'lO. 3. SkcIIOX Of OkK-IIKU- at UlVliKVIl.LK 



TlIK COKUSUUM.'' 
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ore, .iS tlie tern. U here enq-loyed, is not a ..ngle stratum of ore 
with imdulatiuj! wall« and ve^wtinj; fo any <;«n«ld««bl« 
extent in surface or in depth. Sometlnlcs tlie whole widUi bo- 
t*cen the 'Imnjfinj;' and 'f^wt' wall is oeeupied by ore; iiBual^ 
the stratum iw tt whole is made up of subordmate lavcreof ore 
t^llinded in with layers of tah-ose and liucaecous slates alW 
•niartzites. earryinf: a frreater or less i>erccnta{re Ot 014;. ill HW 
mamier 7liowu in tliu annexed eilta, givillg homolltal aUd 
sections of ail OiV fftraHtni. 





Iron ore strata are represented by full black lines (^^sc^) 
and limestones thus \'\~\ i \~\ I i". 

Mount Athos System. — At the western base of Mount 
Athos is a broad l>elt of limestone, wliieh may be traced to 
Riverville and Iwyond, reappearing at eueh frequent intervals 
as to leave no doubt of the eontiiiuity of tlie l>elt. To the 
southeast of the limestone tract lie the slates and quartzites of 
Mount Athos, Munday's Hill, &c., which may lie traced almost 
eoiitiniiouslv to the hills immediately baek of C'apt. Dillard's 
at Rivc^^'ilfe, These hills carry numbers 'H, S, and fi oi Dun- 
lap's map, and, with their slates and quartzites, and an in- 
terealated l)elt of limestone lietween numbers H and 5 (whieli 
does not appear at Monnt Athos), an; the equivalent of tlie 
Mount Atlios system. 

A cross section of this system will show at any ))oint several 
strata or veins of ore, which, at different points, van- in thiek- 
uees and in the percentage of metal in tne ore, A "vein" of 



M'«f &icimi. showinjr struetui-e of ore ;it'''rtuin or veiii. 
( A)~vertieal transverse. ( B)-hori/oi.tal. The dark shading 
iiidieatttu specular and magnetic ores. 

Tlie stnicture above iiidieated elmraeterizes SW'f.n'llj; '''« 
■■veins" ..( Biieenlar unil niapietic ere. in tin. JaniW Hirtr ««". 
At the »nfHv«t end ..f Mnnllt AHilte ll.t »*">*•" M 
Cu>»l.any l.ave rm, a dfill IW.li tllC luVDl Uf Hlb talrtaJ .Wut 
lUll Itet inn. Hit l.>W.i.tain, follo«in|j the bre. The dutalice 
l«\Vtt>« wall. !« Iron, 7 to 8 feet. *io onii are »|>oenlar arid 
„u«nelle; the niap.etic ,iredonnnatnij!. The "'fl'"' "* 
nnming over 51) ^, cent.'i. frll.n 1! lU a tet. T* tl«l«J* 
l,v sorthij! iwuld yield a lafse tTOl'Hrtilln Ut » tl H, lli,«B tW 
30 to 35 \kt eent. uhith iMllR diisanihaW .11 a «ilt HaBlrilO 
eonld \i <*mm etlbhwl alld tohceutrated l.y vva«h.ng. 
ArtllBrt iW, WhleJ. llows i.n.i.eiliately by the ope..inB, 
filrilWlto al.undiince of water for thi. i.nriK»e. The h»..ginj; 
wall isahanl eoi..J>ax:t ..nartzite ; i.i ..n..led.ate ijontaet wltu 
the o,« it is a harif „.n.Jo...erate. The -loot' wall .» a hydro- 
mica or talcoid slate. , , , ,. -i mi j „, 

On the hill above TnmerV, on the lead ol the nnll-dam 
oi«nilig, an o,«n out shows the same eharaj^ter ^f%T^}*^^^ 
of ore as in the tuilllt'l- Bctwod. Turners aiid Rner^lUc 
there dW; ho openilige. , , .,, , , , . _^ 

In the vicinfty of Klv-L-l'viUu Cajit. JaUK^s 01 UM has prmcd 
"No. r over a siirfaee estehtof two iidies. No. ,» '^ «"PP«^, 
t<i he the f-ailic stPatum of ore that ha; ItffeH AmnH "l*" « 
milMaiH openillil at Mount Athos. It htt« llho W»11b, and 
short's from 2 to lii feet of rich ore (ehletly magnetite). 

West of the burnt dwelling on Mount Alhos tl'«'^ «« 
abiindant BurfrtiJe iiidicatiutis of ore, but no eute_ Jtavc neen 
made. SeVcral mllw tu the nurthmst, Ht Turners, an open 
eiit, 8 a-et deep, shows about 7 feet ot; v«in matter, »"« 'rom 
1 to U feet of itooJ ore (spetmlar and mafiHrthO' ^J»?"«' 
driven at a lower level to intersect this vein has not been, 
driven far enongji to i-each the ore. This ore stratum It Ot- 
licvcd to corresiiond to Xo. ti at lllverviUe. v a ,A 

An openiiiL' niadti by the Powhatatl Cimiyaliy on >o. b, and 
extenBi^^ly worked by shaft and tunnel. sllOWi* tibuiit 6 leet ot 
good ore (specular and magnetic mixed). SevtiTW ton* nav« 
been taken from this opening. 

On l>r. Mnnday's ]ilaiitation one and il half miles to the 
northeast is an old opening worked on the sloi>e to a depth of 
i)0 feet, and for 250 feet along the (nit-crop. The ore main- 
tains a unitbriu width of alwnt 3 feet ; not less than 10,(I0(> 
tons have been taken from this oiiening. The ore was smelted 
in a small chai-coul furnace on Elk Creek in admixture with 
the brown lieniatites from the Montgomery bank, and the iron 
was sold to the United States for ordnance nse. 

Chestnut Mountain System. — Alwut 4tio yaitls east of 
the Mount Atlios ore syslein, and Be[jarated by mica slates and 
a wide belt of chlorite slate, is what we have designated as the 
Cheittniit MoiDiiain system. 

Xear the railmad tlie Birmingham Company have driven ii 
tunnel from the southeast side to intersect the system. The 
last JiO feet of the tunnel Is in ore (sjMxnilar and magnetic). 

The aver*^;e of these ore would l)e low. but the gangue is a 
soft slate, and concentration of the ore" could be readily and 
cheaply etfectod. Surface cuts show ore over a breadth oi" 
30O feet, nearly to the chlorite. The ore is lean, with strings. 



12 The Virginias. [Number i. 



and pockets of almost piire inagiietito, assaying as high as 70 , of ore from 9 to 10 foot. Several thousand tons were taken 
per cent, of met. iron. from this opening and smelted in Westham Furnace, the oro 

Surface cuts on the side of Chestnut Mountain show about averaging from 40 to 45 per cent, of metal. 
50 feet of lean magnetic and specular ores. j ygj^ jjJq jj i.^g ^een worked on the slope at various 

In this same ore system, but west ot tlie ranjje above mdi- p^jnts over a distance of three-quarters of a mile and to a 
cated, IS a very nch and pure specular ore, which has becnidepti, of 100 feet. The stratum of ore varies in width from 
worked by the Birnungliam Company, by a slope shaft, to a i g to 10 feet. The percentage of metal m tlio ore varies 
depth 01 vO leet. A section at Ijottom ot shatt shows 18 inches i ^q ^Q 55 pg^ cent 

to 2 feet of rich specular ore, 6 feet of lean ore, and on the 1 yeing jifos. 10 J and 11 I have classed together as the Axial 
'toot wall a scam of very rich crystahzed pyrolusite several System, for reasons subsequently stated, 
mclies m thickness. ^ "^ 




ore belt is lost in the river valley. It Avill probably show in 7 miles northeast of Kiverville, yet open cuts and sur- 



the liills on Capt. Jones' plantation, tliougli 1 was not able to 
ascertain the fact by pei*sonal examination. 

At Dr. Megginson's, 15 miles northeast of railroad, and on 
the west side of the river, two cuts have been made to a depth 



face indications show continuity to Kiverville and further 
to the southwest. 

At Greenway a shaft 80 feet deep has been sunk upon the 
ore, and several thousand tons raised and shipped to Westham 



of 30 feet on the eastern and western margins of this ore belt, j Furnace. The ore is principally soft specular, and assays very 
The western cut is in hard ore, which will run from 30 to 4=0 ^^'^'^\ showing great richness and purity. The stratum runs 
J. .x»..- .L_i T. xv . . .1 . ,. from 2 to 5 feet in width. 



percent, of metal. In the eastern cut, the ore is a peculiar 
soft ore of micaceous structure and soapy feel, and will not 
average over 30 per cent, of metal. The space of 180 feet 



The Brown Hematites occur in vast quantities in the 
James Eiver ore-belt. They may be looked for everywhere, 



between these two cuts i)resents everywhere abundant surface in contact with or in the vicinity of the limestones. No special 
indications of ore. These ores have been traced by surface seai\.*h has been made for them, the attention of explorers 




indications U miles further to northeast. j having been particularly directed to the discovery and devel- 

mi. -nj-nixT- i .-^v.. . i i . opiuent of the deposits of specular and magnetic oree, yet, it is 

.1 n? Red Belt-Lying about oOO feet to tlie southeast ot ..^..^^j^ ^hat in the future the brown henmtitcs, on accoimt of 
the Chestnut Mountain ore belt and separated by an inter- their abundance, richness in metal, and the cheapness with 
veiling tract ot slates is what has been desiirnated as the whidi they may bo mined, AviU prove as valuable as the specu- 
red belt Near the raili^^ad tlie Lirmingham Company liave h^^and magnetic ores with which they are so closely associated, 
searched tor the ore with open cuts and shalts, but without j j 

satisfactory results. The Limestones of the Ore-belt constitute one of its 

On Joshua Creek, 3 miles to the northeast, a series of trans- \\''''^ ^^^^^^'^Wf, **^f*^^^^^- ?^ ^ ^f/^^ ^^ ^?,« ^^-^^^^ 
verse open cuts show ore over a breadtli of over 400 feet. The through Kiverville there are ten well-defined belts ol lime- 
ores are red and brown hematites, curiously commini^^led and ^|^»|> ^itb anaggregate^thicknessof over 1,200 feet Usually 
shading into each other. The red hematites are true iron thcWiinestones are plainly crystd^^^^^^ m no mstance have 

schish^. Whether tlie brown hematites represent portions of ^ ^^^^^^^ any indication ot fossils, though evidences ot them 
the original sediment, unaltered bv metamorphic agencies, or '^^^1^ caretully sought for. Most of the limestones are mag- 

- - ' ' ^ ' 'wiciuTi . some contain a very small percentage ot magnesia, 

flux in the old furnaces once 
this section, 
southwest, some of the lime-belta 
railroad and beyond ; others 

.^ ii^ii^ ol-^Stoi^e^i-ali t^mmcerX'sl^ira f{^^ ^^ ^^f ^^? ^^^ takoid or hydroMnicaslates ; «io slates of 

little to the east of this open cut, sunk by the J]irmingham tbis character intercalated between the Moim 

Company, to a depth of L>0 feet, is in compact, solid o7-e of {^^f ^^^^^P^^'^%^^P^/^^^^^ ^'^^ limestone at Eivervillo 

first-rate quality. . between Nos. 3 and 6 of Dunlap's map. 

Further to the nortlieast, T know of no openings on the . The Ore-belt as a whole being a series of folded strata, 
red belt. it is a matter of great practical as well as scientific interest to 

determine the axis of the fold or folds. There is the following 

Pot-ore Belt. — A few hundred feet to the southeast of the evidence of a synclinal axis in the quartzites between Nos. lOJ 
belt, we have two extensive limestone formations carrying a ^^^^d 11, in what I have designated as the axial system. On 
burden of brown hematite and impure manganese oxides. No. lOj, a shaft sunk to a depth of over 100 feet shows the 
These constitute \\nij)ot-ore belt. ore stratum to have vertical walls. Nearly in the same trans- 

Wherever local conditions vrcre favorable, we have, in con- verse section, a slope shatl on No. 11, to the depth of 100 feet, 
nection with the limestones, vast accumulations of the brown shows the ore dipping uniformly to the southeast, at an angle 
hematites. ' of 75° or 80°. At the bottom of the shafts. No. lOj and 11 

The ores to supply furnac^es, long ago out of bhist, were Jire about 70 yards apart, and at no very great depth below 
drawn from this belt. Tlui magnillcoiit depo.-it of liematites, their planes would intersect if continued. To the southwest 
10 miles to the northeast, known as tlie Nutall openings, are the surface indications of Nos. lOJ and 11 disappear, and the 
believed to be in this belt, but the opinion has not been veri- bounding tracts of chlorite slate unite. I have concluded, 
fied by personal examination. therefore, that there is a synclinal axis between Nos. 10 J and 

Still further to the ea^t there are abundant surface in- H which rises to the southwest, 
dications of ore, both specular and magnetic, but no openings If this be true, we should find on the northwest and south- 
have been made, and my examinations did not extend east of east sides of this line the same alternations of strata in inverse 
the pot-ore belt. ^ order. This seems to be i\\Q case as far as my observations 

A section of the iron-bearing series at Kiverville (see Figure have extended, nor have I found a single fact to invalidate 
3), shows abundant indications of ore west of the Mount Atlios this conclusion. On either side of the axis we have five lime- 
system. Extensive; workings by open cuts, shafts and tunnels ^tone strata, each upon the one side, having its equivalent upon 
have been carried on at diflerent times, and considerable the other and ha\'ing like relations to the adjacent strata, 
.amounts of ore carried away for smelting. The^ principal The Greenway system would be the northwestern outcrop 
^openings have been liiade on veins loj, LI nnd 10 of Dunlap's ^^ the Mount Athos system. The western equivalent of the 
iUiaji^ (and so designated in section 1, figure 3.) Chestnut Mountain system would be found in the range of 

hills formed of very hard quartzites, locally termed 'corun- 

Veim No. lOi has been worked at a single point, by sliaft, dum.' My examinations did not extend beyond this rano-c 
.to a depth of over 100 feet. The walls are vertical — the width to the northwest. ^ 
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The ore-belt as a whole seems to be a cloecly-prcescd »yn I The Coal and Coke Movement over the Chesapeake 
clinal fold, the axis of wliich lies between Nob. lOJ and 11,-^ g^ Ohio Railway, from tlic New Eiver imd Kanawha minee, 

and riBGB to the southwest. The strata consist of altemationf. p^^,^ ^^^ ^^j ,q p^.^ ,^,|^^ ,gj^^ ^^,1 ^^^ ^]^^ correspomling period 
of chlorite and talcoid or hydro-inica slates, qiiartzites, lime- ^ ,378. kin<llycom,.ilc<t forus, from tlicbooksoftheR'yCo.,by its 
stones and sraphitose shales and slates. 1^ , ,,^, , ,, ,^-, n ■ ■ r n 

WluUl compounds of iron are oonspicuons olomcnte in the '"'^ '''"'■_ "'■ "■■■"l" M. Gta.m "40 Ifa. ton », ,. .5 rollo»s , 
whole series, there are at least three well defined horizons of 
ore, at which tlie accumulation of iron sediments was in sneh I 
lai^e proportion to otlicr_ materials as to constitute true iron I 
strata, which arc essentially continuous over considerable areas, ' 
though necessarily varying from point to point, with local con- 
ditions, in the richness and thickness of the ore accumulations. 

The six ore systems desifi^iated on the aecompanyinfj map 
are the upturned and eroded outcrops of these three ore strata. 

Whether denudation has made known to us the richest 
areas of ore accumulation, or whether they lie deep down to- 
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>vcr4o per cent. 

The Coke Supply from the New Iliver mines is now 

t totally inadeqiialc to the demand, and the matter will be worse 
' when the large riirnaccs, now in cmirse of cdnstriiction, arc com- 
pleted that expect to be supplied with that superior iron- workers' 
' fuel. The nnmlK-r of ovons in that region, on the C. & O. R'y, is, 
^.jj] taking the mines in order, from east to west, loo at Quinnimonl, 
rncting; 60 at Fire Creek, 30 of tlieni new; 
40 at Niiiallburg, zo new ; and C at Hawk's 



This shows an incrca.sc in 1879, o™"" "878, of over 20 per rent 
..n the movement of splint and bitnminous, of over 14 in that 
wards the centre of the basin, is a question of tlie future, to be;^^^^ „„,, ^f „,.„ .^ ;„ t,,^ t^t^, ^^ovemcnt. The dccrea.se in 
solved on Y by shatt, and tunnel, and drift. . r 1 

„ . . -r . , ,. , , , , , , movement of cannel wa; 

Conclusions. — It is believed, however, that the data iiere 

presented are sufficient to justify the following; conclusions: 

1st. That the amount of ore above the water level is vast 1 
enonph to furnish tlio materials for the most extensive mining 
and nietallurmcal industries. 

2d. That the exceptional purity of the ores and the great { 
variety that may be brought together in the same furnace in- 
sure tnc production of iron of the best quality, such as will 
command the highest price in the market. I ^° '^^ ^^^'' 

3d. that these ores, though of only moderate richness in the , s° "' Scwel 
aggregate, occur under such favorable conditions for mining | Nest; or 356 in all. The output from tiicse ovens will not be more 
that the cost of ore to produce a ton of pig will Ije reduced than from Co.ooo to 70,000 tons a year, while a ready market can 
"^ *, '"™''""'?' ,,,,:. . ., , , , be found for ten times that (piaiitity,— especially when the facts arc 

4th. That the whole body of ores is accessible, by short , .!,.■„ . r <- n -n 1 .1 .1, 1 

, J J. j'' . . . _i ^- -^ 1 ■ 1 known that in 100 tons of Connellsville coke there must be nearly 

routes and dcscendtng grades, to water transportation, which ^ , .... ^.t „- , -,, , , , 

leads directlyby the furnace sites; consequently the cost of 13 tons of ashes, while in 100 of New R.ver there wdl be but about 
transportation of ores from the bank to the furnace, usually a 3- One may well wonder wiiy the coke makers of the country do 
very considerable element in the cost of production, is here not all go to the New River region. 

reduced to a minimum. ■ 1. „ • 1 , ,» f Mr. R. N. Po^lT^ Phlhidolphia, Pa., deserves well of 

When we further consider that the rich alluvial bottoms 01 «.*.-. ««», i , , 

the James River lie largely in this ore-belt, and that the up- both Virginia and AVest Vipgiiiia for the otforts he has made 
land soils, though now wasted and abandoned, are naturally to introduce capital, enterprise, and skill to the development 
good, and under a rational system of agriculture can undoubt- of their mineral resources, and to he congratulatcfl for the 
edly be brought to the highest condition of fertility, it would ^^^^^^^^ ^^^^^ ,^^^ ^^^^^^ crowned these labors. On the line of 
seem as it nature had brought together every rcfiuisite to ,, „, 1 r .-,, . -n -i .1 1 i ■ - . 

maintain a dense popnlation under such favorable conditions, ^'le Chesapeake & Ohio Railway, through his instnimentahty, 
as not only to invite, but to coarce development. tbe Dai'idia Iron Mines have been opened m the superior red 

The James, as if conscious of the future, at Mount Athos (s^wcular) and brown hematite ores at the western end of the 
turns aside from its direct course to the sea to ofi"er its vast Blue Ridge Tunnel, 123 miles from Hicliniond, where ovci 
energies to the work of development. For tlurty miles it rolls 
its rapid tide by furnace and ore bank, — a willing servant 
waiting to be harnessed to work worthy of its powers. Though 
now condemned to ignoble tasks, the time will come when it will 
supply tlie motive power to a hundred prosperous industries. 

Fuel. — The single element needed to imite in the James 
River iron-belt all the most favorable conditions for the es- 
tablishment of vast mining, smelting, and manufacturing 
industries is a cheap mineral fuel. 

Wlien the cokes and coals of the Kanawha valley can be 
laid down at the furnaces at the low prices possible, then tliis 
valley of the James is destined to enter upon a career of pros- 
perous deve!oi»ment which wo can now but faintly imagine. I 

AcaesA to me co&\\'im?,t'\iQ cheap, prompt and certain. NoL, -, -,,. a. ^ at c ^ • 1 -»r- ■ n 

exlon.ivoontorpriKB can aiford to relt upon tl,e painfully Blow "'» J"!™' ^'"'"' ^'"' MannfactnnnK^ and Mn.n.g Coin- 



men are now mining, under George B. StraucJi, from Potts- 
ville, Pa., as Mining Engineer, — The Penntujlvania t6 Vir- 
ginia Iron tC' Voal Co.y (E.x-Gov. Hartranft, of Pa., President, 
and Maj. James F. Lewis, late of Amenia, N. Y., General 
Manager), has been organized and has ])ure!iased the Ferrol 
Furnace and its 7,000 acres of iron lands, in Augusta Co., Va., 
and the Quinnimont Furnace and its 7,000 acres of land in the 
Now River Coal-liclds, whore iron mining and smelting and 
coal mining and coking are now done on a large scale, — and 
lias organized the Cfidral Iron Ci>m2>any which will re- 
ive the Pantlier Gap Funtace, ]!i[r. Pool h;is also formed 



an<l precarious transportation of the canal. A railroad down 
the valley of the James River, from Clitton Fome to Rich- 
mond, is necessary to link the coals of West Virginia in 
prosi>orous union with the ores of tliis rich mineral section. 
The construction of tliis road should enlist the urgent, earnest 
and persitent efforts of all wlio are interested in the develop- 
ment of the valley of the James. 

Until the facilities of travel and transportation which would 
be thus afforded are secured, the fine agricultural lands of tliis 
section will go unsought, its varied and valuable mineral re- 
sources will lie dormant, and its magnificent water powers 
will nin idle to the sea. 

RcsiwctfuUy submitted, 

M. MoDoKALn, 

Vimnia Military Institute, 1 Profesgor Oeolxiyy, V. M. I. 
Jan. 6U1, 1879 f 



pany tliat has purchased the Iron Works above Lynch- 
burg which are to be speedily converted into Steel Works. 
He has other R-Iiemes well under way, iiacked up by men 
of influence and ineiins, that will result in lai^c developments 
in other portions of the iron- and coal-fields of the Virginias. 



Mr. Harry G. Rlackwell, the energetic Mining Engineer of 
the Pennsylvania Steel Co., of Steelton, Dauphin Co., Pa,, 
lias recently paid us two visits and we have had the pleasure 
of taking him to see the vast lieds of iron ore, — one of tliem 
liaving an outcrop thickness of GO ft, of ore that analyzed 51.07 
of metallic iron, — in the Cambrian foot hills of the W. slopo 
of the Blue Ridge between the old Vesuvius and Cotopaxi 
furnaces, and near the line of the Valley R. R. of the B. & O. 
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The Figg River Mining Co., Major Robert F. Mason, | StatcB, and especially so when he has also in hand the geolog- 
Superintendent, shipped from its mines at Pittsville, in the N. ical sections in HoichkisH^ Physiogrophy of Virginia^ now in 
W. part of Pittsylvania county, 12()0 tons of iron ore in No- course of publication, })repared by Professors Rogers, Camp- 
veml>er, and the same, or more, in December, 1871K Since bell, and Lesley, Dr. Ruffner and others. 
June, 1878, from 20,000 to 25,000 tons of ore have been sent We advise our readers to keep this table for future reference, 
from these mines a distance of about 875 miles, by rail, to the for they will often need it if they would read understandinglv. 
Pa., Steel (^o., at Steelton, near Ilarrisburg, Pa.; that compa- „ ,r^ ,,^ an«i«^n«i p .i^^^o i?.«.^ ^^ xr. .^a xmt tt. " 



o 
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ny takes all the product of these mines. The ores of the Pigg 
River mines are Bessemer ores, yielding, commercially, from 
55 to f)0 per cent, of metallic iron, with but from 0.03 to 0.07, ^ 
per cent, of phosphorus and no sulphur. They are mined at;__ 
a cost of $1.50 per ton and the freightage to Steelton is $3.70 1.| 
per ton. Tliey are mixed with Spanish ores and the sulphur- 1 o 
ous magnetites of N. J. in the Steelton furnaces. The Pigg ^ 
River mines are on the Pittsylvania & JVanklin Narrow-gauge 
(3 ft.) Railway, 9 miles from Narrow-gauge Junction, 40 miles 
beyond Lynchburg, on the Virginia Midland Railway, and 29 | 
miles from Rocky Mount, the county seat of Franklin Co., to ^i 
which this railway will be completed by Feb. 1st, 1880, and 
to the large deposits of Bessemer ores near that place. The 
standard gauge car-bodies are shifted to and from the narrow- 
gauge trucks, so there is but one loading done. Great credit 
is given Maj. Mason for the energy and skill he has shown in 
the opening and management of these mines, the development 
of which has given new life and values to a region that before 
had but little of either. — These Bessemer ores are from the 
eastern border of Piedmont and those near Franklin are with- 
in that region, confirming in a manner the opinion of the 
New Jersey mining engineers that our Piedmont country con-i*| 
tains ores similar to theirs in the same belt of metamor- 
phic rocks. 
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QUATERNARY. 20. Qiiatornarv. 

IJ) c. Pll<»o<»nc'. 
IS) b. Miocene . 
10 a. Kocono. 
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Tertiarv. 
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Mes<)/oh 



Names adopted b\' 
iH. D. and WT B. R^ 
ifor the Paleoioic For- 
^ ax\ "**'•<>•»* of Pennsylva • 
' 'l'»-'-^ . "'* ***** Virginia tauX 

(18&17)JliniS.S(>-ClVtrte'sS.il I «<;; maed in H. D. RojEen" 

:(17,l(J.)JimiSS<>.THas.sl0., t,2:=!(^»o« of PennHyl- 



Mid. Seeoudary Sniid- 
stoiiesaiKl Coal Measuroji. 



UlTER CAKnON- 

iKEiiors. 



Mid. Carboniferovs. 
(Ui'perSib-Carb.) 

Lower Carbon - 

IKEROrs. 

(Lower Sib-C.^rb.) 



c 



Pkvoman. 



The Oeological Formations Found in Virginia and 

West Virginia^ — classified In- Times, or Eras, General; 
Gron}>s, or Periods, and Sub-divisions, or F(»rinations, with 
their equivalents in the Numbers used for designating fli^- ^^r- 
mations in the Va. and Pa. Annual Rei)ortsof Wm. B. and H. 
D. Rogers and the names they subse([uently adopted for the 
same, and which were used in H. D. Rogers' Final Report on 
the Geology of Pa., — are given in the following table, prepared | 
by Professor William B. Rogers, in 1877, for MacfarlaneVI— ! - 
American Oeological Railway (xuiAlc^ a most excellent travel-; J 



SlI.rRIAN. 



t;iIA'RO-CAMBRIAN3 
OK 

Upper Cambrian. 
Middle** 

AND 

Lower Cambrian. 



Arch.kan. 



14 c. Upi>or Barren Group. 
,14 c. IJppor Coal Group. 
14 b. T/>w«»r Barron Group. 
14 b. Lower (>oal Group. 
14 a. Groat CoiiglomeraU* 
an d Con glo. Coal Group. 

1.1 ]). Grcenbriar Shalos. 

131). GroonbriarLimesto. 

(Carb. LIraostono.) 

13 a. Montgomoiy Grits 

and Coal Moasiircs. 

(TiK»(l!an?) 

Names of N. V. Sur\'cy chiefly:! 

12. Catsklll. 
11 b. Chomung. 
11 a. Portage. 
10 0. Gon(»soo. 
10 b. Hamilton. 
10 a. Marcollns. 

8. Oriskany. 

7. Lower Helderberg. 

r>. Salina. 

5 0. Niagara. 

5 Ik Clinton. , 

5 a. Metllna. 

4 c. nuiison River. 
4 Ik Utiea. 
4 a. Trenton. 

3 e. Cliazy. 

3 I). Levis. 

3 a. Caleifei*ous. 

2 1). Potsdam Gronp.s 

Ai'elia^an. 
A, B, C, D.n 
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XVLjSenil. 
XV. ISt^ral. 
XIV. |Sc»nil. 
XIIL Soral. 



XIL 

xi. 

XI. 



X. 



IX. 
VIIL 
VIII. 
VIII. 
VI II. 

yiii. 

VIL 

VI. 

V. 

V. 

V. 

ly. 

IIL 
IIL 

m. 

II. 
II. 
II. 
I. 



Serai. 



llTmbral Shales. 
' Umbra ILimesto. 



V(»8|>ertine Sand" 
stone and Coal. 



Ponent. 

Vergent. 

VeiT^Mit. 

Cadent. 

Cadent. 

CadonV. 

MorldUin. 

Pn»-Meridl.^n^ 

Soali^nt. 

Soalent. 

Surgent. 

Levant. 



Matlnal. 
Matinal. 
Matlnal. 

lAuronil.* 
Auroral. 
'Auronil. 
Primal. 5 



ing companion, as we can certity from itf; use, during thousands , .. j ,^,,^^ ^^^,„ Jurasso-Crotaceous Is chosen to designate the Upper 
of miles of travel, in more than a dozen states. Secondary gandstones of the Virginia reports and the associated Mnd& 

Tt la fortnnatP for on r States that Professor AVilliani P liojrJ^"** ^^">'^ ^^***^^^* »" ^^*^^'' prolongation, northeast through Maryland,. 

It IS lortunate lor our orates rnat l roTes^or w iiliam l». I^^g- Delaware and Xew Jersey, are found to underlie the Cretaceous green- 
ers, who has been identified with American geology for half a>and formation of those States, tx^cnuse the fossUs found in the vicinity 
11 Ci. i. r^ 1 • 4. A'T"' • • /i Jor * i»^ii\ of Fredericksburg, &e., in Virginia, as well as near Baltimore, suggest 

century, and who, asStateGeologistot V irgmia(lS.J5 tolSll),^,^^ „pp^,.g^j^ge J^, the Jurassic period ; while It Is stated that the Shds 

discovered the order of their rocks, and determined their gen- J^»hI clays of this belt In New Jersey are referable to the base of the 
, T .. ,, ^. X xi • i. 1 I x« ir- • • Ci*etaceous. The whole group would seem in the main to be one of 

eral geology tor all tune, has thus given ns a table of ^-^^/y/^^fl, transition, and it is probjibly best comparable to the European Wealden. 
qeoloQical equivalents, leaving no donht as to what meaning ''2. The name Jurasso-Trlassic is preferred for the Mid-Secondary 
^ y , 1 1 ^1 ^ tS 1 xi .rocks of the Virginia reports, as It Is thought to correspond best with the 

to attach to the tenns uw^d by the famous Kogers l.)rothei-s m fossU indications thus far furnished by the several belts Included In it. 

their jreoloirical writino^. ^' these, the most western area Is In part continuous with the so-ca]le<| 

_ ^ ^^ T^ , ^xx^ T) i« 1 • 11 '11 Trlasslc belt of Maryland and Pennsvivanla, and In part with the coal 

In 1870, rrotessor vVm. J». Kogers knully exauimed the iMiaring rocks of Dan Kiver, Xoith Carolina. The middle belt is in the 

proofs of the (leologi('al chapter in JIotckkM Svwmaru of^''^'{^} prolongation of the Deep RUer coal rocks of North Carollua ; 
* 1 » 1 1 • 1 "^ and the eastern belt. Including the Grits and Coal Measures of Che^ler^ 

Ff/'grtma and approved ot tlu» statements and equivalents oftield, Ilenrieo, iS:c., is topographical Iv without a counterpart, Thoi 

that work; he also, with great hibor and care, s(»lelv for the J!?»^:J,\^ and eastern belts in Virginia, and the western tract iu North 

^ , , , ^ . . " I Carolina, show a close agreement in their fossd flora, which In wany 

love he bore Virginia and science, delineated the geology of particulars has a decidedly Junisslc character, and all three belts tkt^ 

Virj/inia and West Virifinia UDon the (ieoloo-loal Mai) accom- ''^""^^^'^^^^ by certain species of Esthcrla.Candona, &c., held IneommoiK 
Virginia anu wc^t \ irgmia upon tik iKoiogicai ^lap accom Collectively these ])eds represent most probably a gioup of dei>o«ll& 

pahying that work, giving to the world the fii'st g<»ological maj) ranging tlir(»ngh Upper Tiiassle and Lower Jurassic time, and are \k\ 

/• .1 c'i. i. Ill i. I ' i.' larsfo measure of a transitional eharacti'i'. 

of these States ever made based on actual surveys, i)resenting .r^^ ,,, ^..ouping the Lower Paleozoic formations, Sml^wlokrs filasslfl- 

to us graphi(rallv, in his old age, tin* wonderful resnits of the e^it'on is used, including as Cambrian and Silura,('a7Hhrtan^ all the for- 
, , X' 1 • *i 1 • *.! Ai 1 xi 1 1 A*!*^* • • uiat ions fnmi the base of the Paleozoic to the top of the Trenton period 

labors of his eariy days in the then unknown helds ot \ irginia (4,.,,^ .^,^,1 ^^ sihnian the succeeding formations to the top of the 

as well Jis of American geologv. This map, though small in Orlskany (8.); these coiTcsponding In limits to the Lower and lTpi)er 

, . Ill X •' '^ xf • x» X 1 • Silurian periods of the table, 

scale, is remarkably a<»curate in its outlining ot great geologi- ..4. ^i^j,^ ;:vntldle Cambrian, or Auroral group, occupying much of the 



cal features; with that and this table of equivalents in hand GrcatValleywestof the inue Ridge, and exposed in numerous an tlcllnals 

' A* ^^^ 'xi I 11 1.1 and faults in the mountain iKjlt farther west, is marked by a great pre- 

any one may become familiar with the general geology ot these ponderancc of Magnesian limestones in the lower two-thirds of its mas?^ 
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passing bolow in many cnRes into Arenaceoiifl nud Arglllaceoiu liinc 
stones, and followed ahovo by o-olitic and liy chcrty and sandy beds, 
thpae lattor (jivhifr pUee still higher to the moro jurrcly Caleareoiis anil 
Argillo-C'alnareoiw strata appertaining to the base ol the Stlnro-Cam- 
lirian, Trenton or Matinnl grou)i. The frci|ucnt fnultii, in^-enionit :liiiI 
ii!|Kaltion!i of tlie boils iu tlie Great Valley, and the rarity of fossils in the 
Auroral rorlirt, liavo interfered n-ith a precise demarcfttlon of fornutlon^; 
l)Mt tbert' ran he litMe doubt, from fuaaii anil other evidenee, that they 
eover the jierluii of the formations' .1 11., 3 b., It c, assigneil to them in 
the Table. Ilenec. anil as inillcatin(t the formalinns ■ "■aswell as n/ 
Ihe localities, the designation 3 a. Ii. will l>e used for i. Aelis up to 
thu top of the Mngiieslaii. without (lUIlnjtuishhiK between Caleiferou- 
and Que)H-c (oi' T^;vis), atid .1 b. <'.. tor the remaining stnita np to Ihe 
well dedncd Ihisi' ot tiie Slhiro-Cambrlan, Tiitnton or Matlnal group, 

"3. Tlw Potsdam, or Primal gi-iiup ineluiles in Vii-giuiii. wiic^re cnm- 
piete, t)eBliles the I'olsilam propei, thu lerrifei-ous sliales nest.ilwvc, 
and the slati>s, shaly grits ami I'onglomcriiti-s, bclou- this formation. Ii 
is extMisi'd hi \'arviug muMS anil complete 11 i!«s on the western slopr and 
in tiie woet dankiug Idtis of the Blue Itidge throughout uiiu^h of Itr 
length, often, by InvcrAinu, dipping to the southeast, in Rcemlng eon- 
formlty huncath Ihe older iwks of the Bine Ridge, but often, al-o 
resting uneoiiformably upon or against tlutin. These older rocks, com 
prising mSRSi^s referable nn>1*ahTy to lluiiiuian and Laiirentlan a^^, 
hivludu also a groiiii of hij^dy nltereil Iveils, eorreApondiug apiMircntly to 
the i-opper'lH'iirlng or Keweenuiii ser!e>i of northern Mieliigan, and 
)ierha|>s to the lately deserilied Dlmetian roeks nf W.iles. 

"C. Tlio lettiM-s A, B, O. D, mark four rather distinct gron|)3 of Areh.Tan 
roeks fomiil in Virginia, nf whleii Ihe Ih-st tliree may prubnbly he i-i'ferred 
to the TiUUn-nllun, lluronlun ami UonlallKin |>erioi1s respe<;tively, and 
tlif fiinrth loan Intermediate stage — the Norian or ITpjicr I.amtriitiaii." 

Marble. — Mossrji. Siifft-r nndilmhm, inftrMo dealers, of Ne^v 
York city, tlie k-ssees nf tlie (niarries of the Coral Miirhlc Cd., 
near Oraifrsvillc, Anjinpta cniinty, Vn., on the C. & O, lly., 2'2 
iiiilos west nf Staunton, siliijiiicd, ihirinf; lant Novcmlwr, 22 ear 
loads of 125 cnh'w lift eai-li, nf the lieaiitifnl, enerinal marble 
found tliere in aliundanee. Theso fancy niarhles are now 
jfTcat demand and shipments have rwienfly Iwen made, direct 
from the (jnarries, to liultiinore, New York, Boston, Oineinnftti 
Cl^iveland, Ohieapo and Milwankee. More than 7,000 cnhii 
feet Itave lieen sent to New York dnrinj; tlic little moro than 
.a year tiiat Saft'er and Uralini liavc been working theec qnar- 
ries; tlioy are pi-eimrinj^ for an inereasodprodnetion, hy ojien- 
ing new qnarries, to meet the constantly in<'reasing deman<l 
for these marbles. 

The Coral Marble Company holils 1 ,1 l.'i acres of land tlimngl: 
which the Chesapeake & Ohio Railwaynins for over two miles, 
while nearly a mile of "switch," recently made, leads to the 
(jnarries. It is probable that moro tlnm ono-third of thii 
tate is iindor-laid by some 20 feet of thicknesfi of the encrinal 
marble, the one mo^t in demand, and by a larger area of a va 
ricty of Jninl, bfark marble.— Tlie No VI, or Lower Helderber^ 
rocks, of which thes«( niarhlea are members, are here found ii 
a Bynclinal trough, (the valley of the Little Calf-pastnre River 
along which the railway rnns,) with an anticlinal ridge on caeli 
side. The ijnarrv'ing is now done on the woet ddc of one of 
these anticlines, the IJrown Kidgo. 

It is gratitying to know tliat tlie persistent efforts and large 
ex]>enditnres of this company, through a number of years, are 
now being rewarded by an active demand for these highly or- 
namental marbles. It is entitled to the thanks of the Vii^n- 
ias tor introdneing to the great markets these "J^ancif" "fttmi- 
iure'^ marUes, for belts of thew, aggregating hundreds of miles 
in length, outcrop along the sides of verj- many of the Aiia- 
4aehian valleys of Vii^inia and West Virginia, the I^ower lieb 
•derlierg limestone being f/tc lime rock ol this region, and large 
returns must come to tliese wtateu. fi-om this source, if proper 
-i^ffiirtri arc made to meet the demand. — Especially are these 
jnarblefi accessible to the lines of the Chcsa[>eake & Ohio and 
the Baltimore & Ohio railwave. We shall, in a future number 
of Thk ViKfiiNiAfl, call attention to other lo<;a]ities of thetn- 
marbles and to the purimR'S for which they can U> used. 



Hang^anese. — The Crimora Mining Company, Capt. W. 
A. Donald, of Waynesboro, Va., Superintendent, mined last year, 
at its mines near Turk's Gap of the ISlue Ridge, Augusta county, 
Va., 7 miles northeast from Waynesboro, on ihe Chesapeake & 
Ohio R'y, over 2,000 tons of [>eroxidc of manganese, averaging 
over 70 i»er cent, in purity. The out-put of these mine's is now 
about 250 tons a month, all of which is shippeil diren from Nor- 
folk, Va., by the Reynold's line, to Liverpool, England. Tlic ore- 
bearing belt here workeil, in the I'otsiiam group of rocks, is from 
75 to too feet wide, and mining oi>erations have penetrated it to a 
depth of 75 feet. This company owns 200 acres of land. An iron- 
ore stratum Hanks it on the east. About 50 men are employed .it the 
mines, where a crusher, a washer, and a siiwJng machine, driven by 
steam-iK>wer, are in use. The ore is crushed, w.Tshed, and put in 
r,ooo pound c.^sks at the mines, and then hauled in wagons to 
Waynesboro. The average cost of the ore, delivered at tlie raiUva)', 
is about |iz |>er ton. The price for 1880 is fixed at ^ per ton over 
that of 1879. 

This is one of the largest and most succcs.sfu1, manganese mines 
in the country ; its success, doubtless, had something lo do with 
the recent lease of the Faul)er mine, in the same relations, some 30 
miles farther southwest, in Rockbridge county, by Cowley & Co., 
of Cleveland, Ohio, and ought to lead to (he opening of many 
mines in the same manganiferous belts. 



Zinc. — The Bertha Zinc Mining and Smelting ('ompaliy, 
of Plymouth, Mass., of which Oliver Edes is President, Jason W. 
Mixter, Treasurer and General Manager, E. f .. Edes, Secretary, and 
Thomas Jones, Superintendent of Works, — is now erecting zinc 
works at Martin's Station, on the AlL-intic, Mississippi & Ohio R'y, 
Pulaski county, Va., 112 miles west cf Lynchburg and 316 from 
Norfolk. This company l>egan, [he jth of last November, the 
erection of eight /inc funiaces ; two of these will be in bl.ast by the 
first, and four by the middle of this month (January |, and the 
others in a short time. The /inc ores it will use are mined on New 
River, below the mouth of Reed Creek, in Wythe county, 14 
miles, by wago.'. road, from Martin's. Already a l.irge slock of 
ore has been accumulated at the works, so that there will l)e no 
interruption in smelting, in consequence of !»a<l roads, when once 
operations I>egin. New England "push," though, is not satisrie<l 
with such a long wagon haul, and a cluirtcr ,-. ill be obtained from 
the present I-egislature for a narrow-gauge railway lo the mines, 
with Ihe privilege of extending it up New River and into North 
Carolina, through one of the richest mineral regions in the world. 



The Lobdell Car Co., of Wilmington, Del., has recently 
purchased the Panic, the Eagle, the Itrown Hill, and the Walton 
furnaces and attached estates, in Wythe Co., Va., in tlie valley of 
Cripple Creek of New Riser, and near the western base of the Blue 
Ridge, there known as Poplar-camp, Ewing's andiron mounLiins, 
«here, owing to somewhat unusual geological conditions, the Pots- 
dam (No. I) rocks out-crop extensively and their iron ores have a 
correspondingly large development. 

The publicity given by the Amz-riraii Mamijadurrr and Iron 
IFor/i/ (Nov. 28, 1879), Pittsburg, Pa., to the analyses of these ores 
by Mr. Anman, of the University of Virginia, proliably had some- 
thing to <lo with this purchase. He found what hecalls the "bhck," 
■red," and the "yellow" ores, of Cripple Creek, to contain, 
resi)ectively, — of metallic iron 58. 15, 55.54, and 47.82; of silica 
1.09, 1.27, and 9 81; of alumina 2.32, 2.68, and 11.53; "f water 
12.96, 11.72, and 10.83; °^ magnesia, "atrace;" and of sul]>hur 
and phosphorus, "none." These are samples of the nriitral ores of 
this iron-belt that runs for over 300 miles across the Virginias on the 
eastern bonier of the Great Valley. 



I The Peerless Lime Company, of Martinsburg, West 

I Virginia, apiiears to have one of the purest limestones known. A 
ecent analysis, by Olio Wuth, of Pilisburg, Pa., made its conslilu- 
mts — 98.30 percent, carbonate of lime, 0.75 carl>on.-tte of magnc- 
, , . I sia, 0.28 silicic aciil, 0.07 alumina, o.^fi iieroxido of iron, a trace 

n ot machmery and , „f sulphate oflime, and 0.24 of organic matter. In consequence of 
development of mines. Parties working the placer 1ieds of this | [],£ exceptional purity of the lime made by this company it is said 
jegion are making from %% to f 5 a day. ^ to be in demand for use in all the plate-glass works of the country. 



The Old Trinity Mining Co., of New York, ha.'; lately I 

purchased 74 acres of land in the "gold belt" of Virginia, 6 milesj 

IkIoh- Louisa ('. H., for §13,000. It is understood that some| 

; ^10,000 will Ik; spent at once 
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The articles in this issue of The Vibginias are somewhat 
"mixed," not in themselves, we beg to say, but in their rela- 
tive positions. A condition of things almost unavoidable in a 
first number. A more orderly distribution will be in order 
hereafter. We are very well satisfied with our general ap- 
pearance, for which we have to thank the excellent printers of 
The Valley Virginian. All the varied resources of the printer's 
art will be used to give an attractive form to this journal. 



John Randolph Tucker, Lexington, Va. 

TTUCKER & TUCKER, 



H. St. Geo. Tucker, Staunton, Va. 



Attorneys at Law, 



Staunton, Virginia. 



Titles to Mineral and other Lands, in Virginia and West Virginia, carefully examined. [6m 



Wm. H. Hogeman. 



Wm. S. Laidley. 
T AIDLEY & HOGEMAN, 

Counselors at Law, 

Charleston, Kanawha Co., West Va. 
Examination of Land Titles Carefully Attended to. [ja ly 



w 



ILLIAM A. QUAKRIER, 



Attorney at Law, 

Charleston, West Virginia. 

Special attention given to examination of titles to mineral 

lands. [ja ly 

- — ■ ■ — ■ — ' — - — ' 

Hugh W. Sheffey. Jas. Bumgardner, Jr. 

CHEFFEY & BUMGARDNER, 

Attorneys at Law, 



ia ly 



Staunton, Virginia. 



T 



HOMAS D. RANSON, 



Attorney and Counselor, 



PoiUl AddrMi: 

SEXHAITDOAB XBOH WOBKS, 

F»(« Co., Vs. 



SmI IswMi lUttor Can 0f 
milAs * BOVCX, 
BuriMBtef,ya. 



Vy M. BOWRON, F. C. S, 

ANALYSIS OF ORES, MINERALS, AND TECBNIGAL SUBSTANCES. 

Accuracy, Economy. Quick Returns. Correspondence " Invited. 



T ED. HOTOHKISS, 
J Staunton, Virginia, 

Consulting Engineer; 

Examines and Reports on Mineral I.Ands and their Titles ; makes Geological and Topographical 
Surveys, Maps, &c. May l>e consulted in reference to purchase of l ands in Va. and W. Va. 

P C. VINCENT, ~~ 

Civil Engineer; 

No. 14 W. Main Street, Staunton, Virginia. 
Engineering and Surveying of all kinds promptly attended to. 



S, 



FISHER MORRIS, 



Milling and Civil Engineer ; 

Quinnimont (C. & O. R'y)) West Virginia. 

Mineral and other Lands Surveyed, Mapped, and Reported on ; Mines opened, survc)'ed. &:. 

Is located in the New River Coal Region. [ ja if 

P ARMING, IRON ORE, AND TIMBEr1^ANU~f6r 
^ SALE. — On James River, Alleghany county, Va., at 
Clifton Forge, the Junction of the Chesaj)eake & Ohio and Buch- 
anan and Clifton Forge railways. 

Tract includes 1 ,300 acres of Fihst-class, well-improved, James River farming land; fine 
mineral springs ; a lairge body of superior pine and oak timber, and a fine deposit of iron ore 
(an extension of the noted Gallic Furnace beds). Water supply abundant. In a rapidly improv- 
ing, healthy and picturesc^ue region. Will .sell, on reasonable terms, the whole or anj^ part of 
this estate. For information, address DAVIS A. KAVSER, 

ja tf Staunton. Va. 

T"HE VALLEY VIRGINIAN, 
'■' Staunton, Virginia. 

S. M. YOST & SON, Proprietors. Terms : $2.00 per year. 

Thb Virginian is an independent Republican new.<ipapcr, devoted principally to the interests of 
the Great Valley, and Mineral Regions adjacent thereto, lis circulation is larger than that of any 
other weekly newspaper published in Virginia. As an advertising medium, especially for farm- 
ins* gnizing, and mineral lands, &c., it has no superior. Parties desiring to buy or sell real 
estate will nnd it io their advantage to make use of its columns. Specimen copies free. 



John Echols, President. 



Ro. W. Burke, Vice President. Thos. A. Bledsoe, Cashier. 



ja6t 



Staunton, Virginia. 



David Fultz. 

p\ & A. H. FULTZ, 

Attorneys at Law, 



Alex. H. Fultz. 



jaiy 



Staunton, Virginia. 



J. Fred. Eflfinger. Robert Craig. Charles Grattan. 

P FFINGER, CRAIG & GRATTAN, 

Attorneys at Law, 

Staunton, Virginia. 

Will attend to Legal Business anywhere in Va. or W. Va. [it 



\/IRGINIA HOTEL, 
V Staunton, Virginia. 

The "Old Reliable." The People's Favorite. 

Complete in all its Appointments. — The only First- 
class Hotel in the City. 

Kates JE^duoed to ^'^ OO anil i^li,CJO per Day. 

Thos. 8. Davis, Clerk. [lyj JOHN D. CROWLE, Proprietor. 

XT BURKE, 

• Staunton, Virginia. 

Sole Agent for Nutallburg Coal and Coke ; 

The Best Steam (Joal on the Market ; Coke Superior to Connellsville. 

Shipper of Kanaw^ha and Gas Coals. 
Points of Shipment — Richmond, Va., and Huntington, W. Va. 



NATIONAL VALLEY BANK 
OF STAUNTON VIRGINIA. 

Designated Depository and Financial Agent of United States. 

Capital Stock,|;200,000; Surj^lus & Undivided Profits, $200,000. 

New York Correspondent National Park Bank. 

New York Correspondent Hanover National Bank. 

Baltimore Correspondent Farmen>' and Merchants' National Bank. 

Cincinnati Correspondent First National Bank. 



A 



E. MILLER, 

Staunton, Virginia. 

Wholesale and Rerail Dealer in 

Hardware, Cutlery, Guns, &c.. 

Miners* Tools and Supplies of all Descriptions. 
Orders Promptly Filled. 

HUGH M. McILHANY, 
Wholesale and Retail Dealer in 

Hardware, Cutlery, Guns, &c., 

Augusta Street, opposite Court-house, 

2t Staunton, Virginia. 



H. W. Sheffey, Pres. A. IL H, Stuart, V. Pres. N. P. Catlett, Cash'r 

T"HE AUGUSTA NATIONAL BANK, 
'■' Staunton, Virginia. 

Collections in Virginia and West Virginia promptly attended to 
and remitted on day of payment, at lowest rates of exchange. • 

New York Correspondent Chemical National Bank. 

Baltimore Correspondent Fanners' and Merchants' National Bank. 

Cincinnati Correspondent Merchants' National Bank. 

PERSONS "vpismNGlr^^^ 

^ Iron and Coal Lands and in other Mineral Property, and 
in Timber Lands in Virginia and West Virginia, will apply to 

Echols, Bell & Catletf, Staunton, Va. 

They Refer to— A. A. Low, Bros. andC. P. Huntington, N. Y. ; Geo. F. McCleane and Wm» 
I. Lewis, Pittsburg, Pa. ; W. W. Martin, Alleghany City, Pa.; John Means, Ashland, Ky. . A« 
S. Winslow, Cincinnati, Ohio. ja xy 
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17,— Edilotiid Notts.— The Shenjuidoah Valley R. R."Eic. 

U.— Tbe Co^ Fiddi oT Vlninia and Wcsl ?iieinia in ihi 

br Uapt and Geological Scciioni : by Jed. Hotchkiti. 

n.— Wtuliiuidof ThI VlRQlHIAS. 
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SL— The American Uanu&ctuRr.— New River Coal and Colie Company 

*' " - ~ '" ' - ~ upeake and Ohio Railway— The Imn Om and Coalt on ihF 

a leiier from ProC Thomas Eglealon. 

--. tolopcai SetiioM, 

U.— The Coal and Coke Movement of 1879 over (he C. kO. R'y. 

jj.— The CoaJ and Coke produciioa of Ihe NutaHburgCoUicry,- Why rise in freighl charge! from 
EuroDe.— Mr. G. W. Biam well .—The International Real Eitate Society. 

le Conglomerate SeriesofWest Virginia; by ProfcKor Wni 



M, Fontaine. 
M.— LijtoflronFi 

X The Tirginiaj 

Traffic of th< 
Bright Hope 



„ M. a O, RS 
B at The Vii 

lece -Slate.— I 



Sobscribers and Advertisers will please note that our terms are, 
ineariably in advance. TlIE VntaUTIAS will be Bcnt only to thosi 
complying with these terms. Occasionally sample copies will be sent 
to persons se an Invitation to become subscribers or advertisers; if such 
de^re Its contt nuance they will please remit the subscription price, by 
postal order where practicable, at once. Those applying for eingli' 
numberg must enclose 15 cents, in postaj^e stamps or nioney. 'flu 
supplemental maps and sections accompanyluj; the numbers of thih 
Journal are each worth more than a year's subscription ; they will 
always be rent to regular subscribers. Advertisers will find The Vir- | 
OiNiAS one of the very best mediums for advertlsiuK farms, mineral' 

Siropertles, furnaces, etc., for gale. We have eupeilor facillilca fur 
urnlshlng maps and sections of and reports on mineral lands. — On;- 
regular edition it from 2,500 to 4,000 copies; they are sent to all 
parts of the Union. 

The Letter of Professor Egleston, on page 24 will attract the 
attention of every one in the country interested in the manufacture of 
iron or the consumption of coal or coke. He ha-i seen gome of 
our slratijied bid) of iron ore and made analyses ol the ores, — he be- 
lieves In the extent of Ihe former and the quality of the latter. Ills 
positive statement in regard to the superior character of the New River 
coke, and the saving and advantages that would result from Its u$e in 
the mining regions of the far west, should go tar towards openinj^ the' 
way lor alarjj;e trade in it In that direction He Is thoroughly familiar 
with the whole subject and liaa a rl^ht 10 speak author! I a lively. The 
bullion producers of the Trans- Mississippi can well afford to look alter 
a direct saving ot 6 per cent. In their operations. 

We are much obliged for this gtrong letter; itg publication will do 
good for these States, and we sincerely hope It may lead to the speedy , 
making of the industrial survey he suggests. We shall do all we can 
to promote it, and to have Professor Egleston a factor iu It. 

E. Gybbon Spilsbury, of Philadelphia, announces a paper on 
"The Iran Ore Deposits of James River, Va.," to be read at the 
February meeting of the American Institute of Mining Engineers, 
in New York City. 



The Shenandoah Valley Railroad is now running trains regularly 
(roin -Siiepherdtown, West Virginia, on the Potomiic, 42 niilfs south- 
up the Slieoandoah Valley proper, across JetlVrsun county, W,' 
Va., and Clarke and part ot Warren counties, Va., lo liivi-rton at the 
Junction of the North and South forks of the She iiandoiili, 2 miles from 
Front Royal, where a bridge across the Shenandoah U nearly completed. 
It makes close connection with the Baltimore &, Ohio Ht DiilHeld'g, wiih 
the Valley Braudi of the Baltimore & OIilo at C'liarlestown, and 
wild tlie Manassas Branch of the Virginia Midland at Itiverton. Track 
layiiiK i* proceeding rapidly up the south fork ol tlie Shenandoah, 
anil wc arc authorized to say that the cars will be running to Ben- 
coiiville, Warren Co., some 10 miles soutliwest of Front Royal, during 
this month, and from llagerstown, Md., where It starts from the Cum- 
berland Valley Branch of the Pennsylvania E'y, to Liiray. Page Co., 
Va., by June nest. Grading is going on from Luray to the Siienandoab 
Iron M'orks, and doubtless the present year will witni-ss the completion 
of this very lm|)ortant road to the Chesapeake &, Ohio Railway, If not 
further up ihe Valley. 

This 'm one of the moat important lines of railway that can be con- 
.<tnu'[i.'i) for the develiipment of the vast mineral wealth lying unused 
.'lion;; the western border of the Blue Bldge, for more than 30O mlies, in 
lli'^ Vir^nias. If it were now completed even to the Chesapeake & 
Ohio, and the mines near Itg line opened, it would be an easy matter to 
put upon its cars a lialf million tons of Iron 01-e iu a ycur and deliver it, 
i)y ihu ~ame number of miles of railway, to the Pennsylvania furnaces 
[hill H ill this year use that quantity of foreign ore, the importation ol 
ivliich should be kept out. even If a lieavy duty has to be Imposed to 
do it, for, as The BatUtia, of Philadelphia, pi-operly remarks,— 
"It in the worst possible policy in a Huaucial seuHi-, and the worst 
possible statesmanship, to buy ores or any other raw material abroad 
when the undeveloped res'iurces of such States as Michigan and 
Virginia could supply all wants." 

Tlic ilarch number of The Virqixias will devote a very consider- 
able Bi>ace to tills great Shenandoah Valley Hue of railway, pri-gentlnj:; 
several papers, by uien ot recognized stauUing, upon the resources of 
the cuiintry tributary to it,illustratlng them by g<^oiogical maps, sec- 
tioiis, etc., prepared from actual surveys, at large expense, expressly 
for (hi> purpose. — Every laud owner, and every perMOU In any way 
iutert^sied in the country traversed by this road should at onc(> sub- 
.--crilie lor The Viroinias and secure this Important uumberj which, 
fur iis maps alone, will be well worth a year's subsciiptlun. 

Ar. Invitation, of the 3rd iustant, to the Editor of TUE VihgisiA3 to 
.uliln-s,- the Pittsburg Chamber of Commerce aud the citizens, on tlic 
■llt-ijiirces of Virginia and West Virginia," concludes:— "We can 
-nil ly promise you a meeting dIstluguUhcd for weight, cliaractcr and 
iiitlmiiie hi this community. Ourpeople arc very anxious to receive 
aiiiliurliative information as regards iron ore supplies, and arc reatly, 
to give substantial aid lo any enterprise looking towards the 
of tile "■' ■-' ' ' ' " 



ctloii with wliich you 



o well aeiiuainied." 



opcniugup 

1 A Hap of Goochland County, Va., scale 2 miles to one inch, by 
John W. George, T. E . , of Columbia, Fluvanna Co., Va., has been re- 
ceived. This is a pocket map ot one of the richest mineral counties in 
the State. The gold^belt, the coal-basin, and the iron- asbestos- and 
plumbago-belts are all deUned by boiindaricB. Goochlnnd fronts 44 mlleg 
on the James River & Kanawha Caual ; it Is sure to share in tlie great 
development taking place on the James, and Mr. George's map will 
guide those seeking for mineral lands. 

White's Connty and District Map of the State of West Virginia, 
scale 7,6 miles to one Inch, pocket edition, has been sent ug by the 
publisher, M. Wood»Vhite, of Grafton, W. Va. — This is, by far, the very 
best published map of this State, and any one needing a good pocket 
inipof West Virginia, with the counties colored or unoiloi'ed, cither plain 
or luushn backed, cannot do Itcttcr than send to Mr. White for his. 



James River, Va., will, by June 30, 1880, have a channel no- 
I where less than 200 feet wide and 19 deep, at low tide, from City 
Point down, says Engineer Whitcoinb. 

The iron ore beds, near Delaplane, on the Manassas branch of 
the Virginia Midland Railway, are soon to be worked by the 
Messrs. Douglas and associates. 



Want ot space has cut short our New River Coal-deld a 
the one on the trial ol W. Va. coals by the U, S. Navy, 
tvill be continued in our next. 
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The Coal Fields of West Virginia and Virginia in the 
Great Ohio, or Trans-Apalachian, Coal Basin ; Il- 
lustrated by Maps and Oeological Sections. 

Itv .Ied, HoTCHKrac. 

I i)roi»o?e to pro^ieiit, in a eeries of articlee, to the readers of 
TiiK ViRGiMAfi, all the infonimtioii I can obtain in regard to 
the extent and coiniiiercial location of the Coal Fields of West 
Virginia and Virginia included in the Great Ohio, or Tran^- 
Apalacliian, Coal Basin, and the condition, character and 
adaptations of the numerous varieties of coal found in tlie many 
Iteds, existing in these States, of this, the lai^est known coa! 
basin of the world ; the one tliat contains tlie greatest amount 
of good eoalt^ so disposed, level- and drainage-free, that tliey 
can be mined and marketed at the least cost. These papers 
will be illustrated by maps and sections and supplemented by 
original contributions and by extracts from whatever lias been 
published concerning these fields, especially from the rari' 
reports of Itogere, the Virginia Geologist, and from publica- 
tions having a limited circulation, — collecting in these pages, 
for present use and criticism, what is known or eonjectur&l 
about these comparatively unknown fields and opening tlie 
way for the complete geological and industrial survey, that it 
is to be hoped will soon be made under the patronage, eitlier 
of tlic great corporations whose lines of railway cross these 
fields, of the States in which they lie, or, best of all, of the 
General Government ».<■ part of a comprehensive survey of 
the entire Union. 

The Great Ohio Coal Basin, as a whole, is outlined on 
the a<^oompanying map (Ko. 1), compiled from the latest 
surveys of the States in whieli it is inclnded. .It extends, in 
northeast-southwest direction, parallel with tlie trend of the 
Atlantic Highlands, 750 miles from near the southern bound- 
ary of New Vork to near the middle of Alabama, varying in 
breadth, at right angles to its length, from 25 miles, in Ten- 
nessee, where narrowest, to about 20i> across parts of Mary- 
hind, West Virginia, Pennsylvania and Ohio, where widest. 

This is generally spoken of as the Apalauhian Coal Field, a 
topographical luune applied in defiance of topography, es- 
pecially when the geological element of the topography is 
considered. If it is to be named from its relations to the 
Atlantic Highlands it must be called Traivt-Apalachian, for, 
as a whole, it lies far beyond the Ai)alachian axis of elevation, 
tar out on its westward slope, occupying a large portion of the 
region that is properly called The Trans-Apalachian Plateau. 
An inspection of the map will show that very nearly all of 
this great co.il-bearing territory is drained by the waters ol' 
the Ohio, — that it lies within the Ohio drainage-basin. The 
Ohio itself, witli its continuation the Alleghany, flows almost 
centrally through its length, in a geological drainage trough, 
the most depressed portion of the basin, for more than 300 
miles, in Pennsylvania and between Ohio and AVest Virginia, 
where both the superficial and vertical developments of the 
Oarboniferous fonnation in this basin ia the greatest, before it 
turns northwestwardly at the Chatterawha, or Big Sandy, 
corner of West Virginia and Kentucky. The Tennessee, the 
chief tributary of the Ohio, with its continuation the Clinch, in 
like manner, flows more than 300 miles, in Virginia, Tennes- 
see, Georgia and Alabama, witJi the length and in the 
<lrainage troiigli, first on the east and then centrally, of the 
fiouthwestem portion of this basin before it turns to the north- 
west. So also the Cumberland atfluent of the Ohio flows for 
150 miles with the length of this coal-bearing area, on its 
eastern side, before it tunis northwestwardly.— These topograph- 
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ical relations and the known geological conditions tliat 
underlie them, lead me to the conclusion that the only appro- 
priate name for this remarkable carboniferous area is the 
Great Ohio Coal Sasin ; a name that locates it in reference 
to the ways for thoroughfares for traffic opened by the stream- 
valleys of the Ohio system, and that suggests to the economic 
engineer and the coal miner that the great market for the vast 
stores of fuel from the Ohio-basin grown forests of ancient 
times here accumulated, is westward, as the Ohio itself flows. 
Tlie extent of this Great Ohio Coal Basin is stated as 59,105 
square miles, in the Statistical Atlae of the U. S. (1870), of 
which 12,302 are assigned to Pennsylvania, 550 to Maryland, 
10,000 to Ohio, 16,000 to West Vii^nia and Vii^inia, 8,983 
to Kentncky, 5,100 to Tennessee, 170 to Georgia and 6,000 to 
Alabama. Only from one-half to two-thirds of this area, in 
most ol' these States, is properly coal-bearing, so deep and 
wide are the eroded stream-valleys that everywhere trench 
this great carboniferous plateau. 

Virginia's portion of this coal basin is from 1,000 to 1,200 
sqnare miles, in which are embraced the counties of Wise and 
Buchanan and the northwestern borders of Lee, Seott, Kussell 
and Tazewell, — a region favorably situated in reference to the 
valley of the Clinch and the ore beds of the Silurian, V and 
VII, of southwest Virginia, which I propose to describe here- 
after as the Clinch and Powell's River coal fields. 

West Virginians part is not less than 17,000 square miles 
of this coal basin, according to a careful calculation I have 
made of its carboniferous territory as laid down by Professor 
William E, Rogers on the Geological Map of Virginia and 
West Virginia. (See Hotckkisa' Physio^raphij of Virginia). 
According to the same eminent authority, nearly 7,000 square 
miles of this area, the portion northwest of the outcrop of the 
Pittsburg bed and between it and the Ohio, as laid down on 
the same map, is nnderlaid by the Upper Coal Measures, as 
shown in lighter shade on Map No, l,a lai^r portion of these 
measures in this basin than is found in any other State. The 
eastern outcrop of the Kanawha Falls Sandstone, the bound- 
ary between the Lower and the Middle Coal Measures, has 
never been laid down on a map ; but, judging from the con- 
[litions on New River, one may roughly estimate the area, 
■tlong the soutliwestem border of the basin, occupied by tlie 
Lower Measures alone, as from 2,500 to 3,000 square miles. 
From these data the area of each of the coal measures in 
AVest Virginia, much larger than in any other State, may be 
approximately stated as follows: 

1. Tjic Lower Coal Measures, underlying 17,000 sfiuare miles. 
■2. The Middle Coal Measures, underlying 14,000 square miles, 
3. The Upper Coal Measures, underlying 7,000 square miles, 
y/w //ciicral geological structure of the portion of the Great 
lio Coal Baain included in West Virginia and the States 
bordering on the Ohio, — the Ohio Coal Basin proper, since 
that river itself runs in the trough of the basin, — is a synclinal 
one, the rocks dipping from all directions towards the Ohio, as 
the streams running into this southwest flowing part of that 
river suggest, — those from the eastward, from West Virginia 
and Pennsylvania, running northwest ; those from tlie west- 
ward, from Ohio and Pennsylvania, running southwest; those 
from (he northward, from Pennsylvania, running southwest; 
and those from the southward, from West Virginia and Ken- 
tucky, running northward. The "Rough Section" across this 
basin, No. 1 of the accompanying illustrations, shows, rudely, 
how tlie formations rest syncUnally one upon another, each 
thinning westwardly, in crossing the basin in a nortliwest- 
southeast direction, on the general line of the Great Kanawha. 
A section of the same kind, made in a northwest-Boutheaat direc- 
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tion, with the course of the Ohio, would present somewhat the 
same appearance. In other words, the Great Carboniferous 
formation of this basin, using a homely illustration, may be 
compared to three, coal- and rock-made, shallow dishes, of 
different sizes and enormous dimensions, placed one within the 
other, the bottom one, the Lower Coal Measures, resting on 
the many colored Greenbrier, or Umbral (No. XI) Shales, cor- 
responding in outline and extent to the shaded area on Map 
No. 1; and the top one, the Upper Coal Measures, (Nos. XIV- 
XVI), corresponding in outline and extent to the more lightly 
shaded interior portion of the basin. 

The topographical^ or surface features of the Coal Basin 
are everywhere the same, differing in size, or proportion, 
rather than in character. The general surface, viewed from 
above, is that of a widely extended, westward sloping, undu- 
lating plateau, varied, in places, with ridges, the watersheds 
of the main streams, trending . towards the northwest, and 
ribbed, at right angles to the general direction of the water- 
flow, by other ridges, locally called mountains, made by the 
outcroppings of the great sand-rocks of the coal measures. 
Down into this general plateau-like surface the streams of the 
country have everywhere furrowed out for themselves chan- 
nels, more or less deep, into or through the various rock and 
coal beds of the Carboniferous; — as in Section No. 4, on New 
River, which shows how that stream has trenched a channel, 
nearly 2,000 feet deep, down entirely through the Coal 
Measures and deeply into the underlying Greenbrier Shales, 
making its stream-valley a mere cafioned gorge, a great, 
natural, river and low-grade railway cut across the country. 

Without a proper understanding of these topographical pecu- 
liarities of this basin, no one can realize how easily and cheaply 
its many coal beds can be reached and mined. Every valley 
is an open drift, and every coal bed can, in one place or an- 
other, be entered from daylight, above water level, and be 
worked, to almost any desired extent, on a moderately ascend- 
ing grade, so that, in reality, all mining here can be done level- 
and drainage-free, and therefore at a minimum of expense. 

Having taken a general view of the Great Ohio Coal Basin 
as a whole, and its distribution among the States in which it 
is embraced, I will now proceed to treat, in detail, of the 
several coal-fields of that basin in West Virginia and Virginia, 
taking them, not in any topographical order but in the order 
in which they have been or are being developed and utilized. 
The drainage-basins of the rivers divide the entire coal-bearing 
areas of these States into separate and well defined coal-fields 
which will be worked from the stream-valleys of these rivers 
and their branches, therefore I shall designate the several coal- 
fields by the names of the rivers that receive their drainage. 

1. The Oreat Kanawha Coal-field. 
The Great Kanawha Coal-fiield,that portion of the Ohio 

Carboniferous Basin drained by the Great, or Big, Kanawha 
River is the largest separate coal-field in West Virginia. Its 
length, from southeast to northwest, from the Great Carbonif- 
erous Escarpment, locally called White-oak Mountain,near the 
junction of New and Greenbrier rivers, to the mouth of 
the Kanawha, is about 110 miles. Its breadth varies 
from less than 10 miles at the mouth of the Kanawha, 
to about 120, from the head of the Valley Fork of 
Elk Kiver, near the end of Kich Mountain, in Randolph, 
along the escarpment and outcrop of the coal, southwest, 
through Pocahontas, Greenbrier, Summers and Mercer, to the 
head of the Bluestone, in Tazewell Co., Va. Its general form 
is that of an equal-sided triangle, 120 miles on each side, 
having: its comers at the heads of Elk and Bluestone and the 



mouth of Kanawha, as above stated. Its area is, very nearly, 
6,500 square miles. The Upper Measures occupy about l,Oi)(» 
square miles of the surface 'in the northwest, the Middle 
Measures perhaps 4,000, across the central part of the field, 
and the Lower some 1,500 on the southeastern border. 

This field may be divided into seven different river fields ; — 
(1) The Kanawha proper, with about 1,000 square miles, in- 
cluding. Cabin, Paint and other short, creek valleys ; — (2) 
Pocatalico, from the right, with nearly 500 square miles ; — 
(3) Coal River, from the left, with about 1,100 square 
miles; — (4) Elk River, from the right, with not far from 1,500 
square miles; — (5) Gauley River, from the right, with about 
1,500 square miles also; — (6) New River, the prolongation of 
the Kanawha, with from 700 to 800 stjuare miles; — and (7) 
Bluestone, of New River, from the left, with about 100 
square miles. — The accompanying Uydrographic map of the 
Kanawha within the Coal Basin shows the location and rela- 
tions of these several coal-fields, since each is coterminous with 
the drainage basin of the river from which it is named. 

The general geological structure of the Great Kanawha 
Coal-field is shown in that portion of the accompanying Rough 
Section, No. 1, east of the Ohio, for that section is the one 
exposed on each side of the deep gorge of New River and of 
the deeply trenched stream-valley of the Kanawha, the exten- 
sion of New River. (Properly speaking. New River in the 
coal-basin is the Middle Kanawtia^ and the Kanawha as gen- 
erally known, the navigable river, is the Lower Kanawtux,) 
This section shows the Upper Carboniferous general group of 
rocks (See p. 14 of The Virginias) in three subdivisions; the 
Upper Coal Measures, including, in descending order, forma- 
tions No. XVI, XV and XIV, of Rogers' Virginia formations; 
the Middle Coal Measures, No. XllI ; and the Lower Coal 
Measures, No. XII, all synclinally disposed, as before ex- 
plained, and resting conformably on the Middle Carboniferous 
group. No. Xf, the Greenbrier, or Umbral, Shales and Lime- 
stones. The full lines of the section are the portions of the 
formations that are above the water line of New and Kanawha 
rivers, those that are exposed to view to one passing up or 
down those rivers. The broken lines show the continuation 
of these formations beneath the surface. 

If the Virginia geological survey of 1835-1841 had been 
completed and its results given to the world, there is 
little doubt but that the names given to the North American 
geological formations would have been Virginian, rather than 
New York and Pennsylvanian, as most ot them are, not only 
because of priority in observation but for the weighter reason, 
the one accepted by leading geologists as conclusive, that here 
nearly all the formations have their greatest development and 
here their typical forms are to be seen. As it is, some of the 
names in common use, applied where the formations are thin, 
not fully developed and full grown, as it were, are not appli- 
cable to these formations with their grander proportions in 
the Virginian States. A good illustration of this want of 
fitness is found in the sub-division and naming of the Carbon- 
iferous rocks, — not only a want of fitness but a failure, through 
ignorance, to recognize the economic importance of some of these 
sub-di\'ision8, as found in the Virginias, an importance they do 
not have in other States, and one destined to be far-reaching 
in its effects, as intimated in the letter of Professor Egleston 
in this number of The Virginias. I refer especially to what 
I call the Lower Coal Measures^ No. XII of the Virginia 
survey, and 14a., of Dana's table ; the one containing the re- 
markable New River, coking coals. Dana, following the 
English geologists, calls this the MUhtmie Grit ; Hunt does 
not sub-divide the Coal Measures ; Lesley, in the Second 
Geological Survey of Pennsylvania, calls it the PottsvUle 
Conglomerate, 9,nd Rogers, in the First Pa. Survey, called it 
the Serai Conglomerate; Newberry, in his table of Ohio 
formations, calls it 9^im\>ly Conglo7nerate, but in the third 
volume of the Geology of Ohio he calls the Jackson and other 
noted Hanging Rock dhtr\ct co^h, intra-con^lom^rate ; the 
recent Kentucky Reports call it the Coixglomerate Series^ 
though recognizing the existence of valuable coal beds in it 
near the Virginia border; Fontaine prefers to call it the Con- 
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4. The Lower Coal Measures^ — the coal beds between tlie Ka- 
nawha Falls Sand-rock and the Greenbrier Shales. 

5. The Loioest Coal Measures^ — the coal beds of formation X, 



glomerate Series^ (for reasons stated in an able paper given in , the river is northwesterly, the railway and river in the mean time 
this number, page 27, of The Virginias); and Wm. B. Sogers, ascending through the Umbral Shales (XI), until near the water- 
in the table given in No. 1 of The Virginias, p. 14, calls it tank below Buffalo, 301 miles from Richmond, the bottom of XII 
the Crreat Conglomerate and Conglomerate Coal Group. It^^ reached and the red shales of XI go under the water level, as 
seems to me that we arrive at a correct understanding of the ^"^^"^V^ *,^ Section No. 1. There, in the Bfg Bend of New River, a 
position and in many respects of the character of the coals and : ^^^^ ^^^„ 3-5 ft. thick outcrops 600 ft. above the railway. From 
coal-bearing rocks (those having valuable coal beds) found in!''^^!; ^"^^^ ^?u^^''17v.7^.u'' f "^'^^A the railway and river rise, 

the Virgini^, when we classify tTiem according to the recognized ' f' "llfi^^eS ITSh^I Vh^^ '.' ^"^ Measures, passmg over 
^ A 5i.u • 1 • • 4. 4.U 1 4. ^ *• 1 4.1 1 '*" succession each bed in the 1,000 to 1,200 feet of its thickness, 

order ot their ages, begmnmg at the latest formed those bea^^ l^ed that at Quinnimont is 1,200 ft. above the railwa^ 

ing the newest or youngest coal, and going down to the passing under its level between West Hawk's Nest and Cotton 
oldest, as lollows : I Hill, in an air-line distance of 19 miles and a railway one of 31. 

1. The Highest Coal Meaaxire^^ — the Jurasso-Triassic coals ot Just below Kanawha Falls an air-line distance of 38 miles from the 
Midland Virginia. i eastern outcrop of No. XII, the upper stratum of XII,— No. 57 of 

2. The Upper Coal Meq6ure,H—X\i^ coal beds above thel^^^ ^^'^.^^ ^V^m '''^™''*''^^^ ^''^''^'^.(?^^' ^^ ^ 

Black-flmt Led^e i^^^^^ ^" ^^^^^^ ^^ P^^ 22,— sinks under the Kanawha, the 

o rpu xr-^^7 n 1 ^r ^1 1 1. J 1. 4. ^1 1^^^^^ themselves having cut into No. 57, the Falls, or New River 

•^•-J,^^i^"^^ <^oal Meamres.-Wie coa beds between thoiciiff, Sand-rock, 50 feet or more. From Kanawha Falls to 
Black-flmt Ledge and the Kanawha Falls Sand-rock. Charleston, an air-line distance of about 27 miles, 36 by the rail- 

way, the river and railway cross the thickness of the Middle Coal 
Measures; the Black Flint Ledge, that at the Falls is 1,320 ft. 
above the Kanawha, by Mr. Veazey's measurement, passes under 
(the Montgomery Grits and Coal Measures ot' Ro W [n%^^?n JT^I ''^ % shoals at 'the mouth of Elk River, ^ shown 

Ltween tlTe Greenbrier Limestones and the OlJlled (IX '^Lt'Ei.h^^^^^^ '^' .^"^^^^ 

tj J i. 4.1 • 4.1 -^ J i.u -^ x» J • flows through the Upper Coal Measures, but they do not pass en- 

Sandstones ; the semi-anthraci es and anthracites lound in tirely under the wate^ level, as appears in the same section, nTi.- 
patches, m the mountains on the western side of the Great As the section referred to indicates, portions of each coal measure 
Valley, m Va., as m Augusta, Botetourt, Montgomery,! group extend farther east than the points above named. 

Pulaski and Wythe, and in the vallev of the Greenbrier and ' rm.^ -n,. n i • i « i.. 

elsewhere in W. Va. ^ L , ^® ,^^® ^?l^^v'^ ^^}^T ^^ ^^^ ^ccompanying Supplements, 

m, n 1 o J 1 1^1 1- • • i^ .1 7T />. 1 , the sections of the New and the Kanawha river coal-fields, require a 

The 2nd, 3rd, and 4th are divisions of tlie Upper Carbon- , few words of explanation before the special treatment of those fields 

iferous great group of rocks, and the 5th belongs to tliej No. i, the Rough Section across the Great Ohio Coal Basin 

Lower Carboniferous. i [horizontal scale 12 miles to an inch and vertical 3,000 ft. to an 

These are the terms I shall use in this Journal, for the]irich], as before explained, exhibits the general stratigraphical 

reasons above given and because these measures are here boldly j condition of the Upper Carboniferous rocks on the line of New 

and sharply defined by well known geological land-marks, '^^^ Kanawha rivers. 

conforming very nearly to the great sub-divisions of the rocks j No, 2, the Geological Section at Hawk's Nest and vicinity [scale 
of Virginia, as first recognized by William B. llogers and as 200 ft. to one inch], is that of the 1,920 feet of coal-bearing rocks 
they will continue to be recognized by every well informed ^^P?^^^^ ^^^^^^^^^ ^^^ ^ed of New River^ below the Hawk's Nest 
and clear-headed observer through all time.— The order of ^,^^^l^^,^^^,^^P^f^?"^^y^io"^tain above the min 
sequence is the best that can be adopted in making clear the '^^'^ V?^ ' a horizotal distance of less than 3 miles. It is a 

relations of a series. ^^f g" l^ ^^^^^^'^ [^^f Pfg^^ "3 ^^ 55^ [^^^^^^ '^'^ ''^P^' P^''^^"' 

^ „ ^. ^, , , , , not far from one-half, of the Lower Coal Measures, the part con- 

All ot the coal measures above enumerated, except the taining the Quinnimont and Nutallburg coal beds; of the whole of 
Highest, may be passed through and seen in the course of a I the Middle Coal Measures, there 1,049 feet thick and showing out- 
few hours travel over the Chesapeake ife Oliio Railway; for, 'crops of over 66 feet of coal, in 13 workable beds ranging in thick- 




Kanawhaat Scary, 163 miles far4:her west, is ascending jreo- j [See p. 22] of the careful measurements and obser\'ations of William 

logically^ because the generally westward dip of the rocks is^- ^^ge, C. & M. E., the efficient engineer and manager of the 

more rapid than the descent of the water line followed by the'^^^J^'^^'s Nest Coal Company's mines on Gauley Mountain, which 

railway. Near Caldwell, 233 miles from Richmond, the many I *1^ ^^ generously furnished for this paper. It is, beyond question, 

colored shales near tlie bottom of XI are seen in tlic bluff of^^^^ most accurate section that has ever been made of the coal 

the Greenbrier diPDino" westward! v and under these a little i^^?^"!"^^ "^ ^^^ ^^^^ and Kanawha river fields. Its character is 
me VrrecnDrier, aipping TveMwarao, ana uimer tiiChC, a iittie;g^^j^ ^j^^^ .^ -^ ^^^^^^ become the standard for explorations and 

farther up the river, maybe seen the rocks ot the Lowest Coali,,^.^^^.-:^^,, t .^1,^ __„. i^i^a^nr^ in rr;tr;«^ L^-'J\ t 
-»r /\r \7 X' \ '4.1 1 1 X* IT* ^1, , comparison . 1 laKC great pleasure in giving publicity to such a 

Measures (X, or Vespertine), with beds ot coa , dipping the; reliable and accurate exhibit of the geological structure of the 
same way, (See Prot. Fontaines statements, p. 28, post.), and central portion, or meeting point, of these two important coal 
the same could have been seen on the eastward sloi>e of the fields, esi^ecially to such an authoritative exhibit of the location, 
Alleghany Mountain at the eastern end of the Lewis tunnel, number and thickness, by actual measurements, of the coal beds of 
but in a nearly horizontal position. this central and most available coal-producing part of all the Great 

From Caldwell to Hinton, 40 milos, the railway follows the i ^^io Coal Basin. It is to be hoped, in the interests of science and 
Greenbrier, and stratum after stratum of the Greenbrier Lime-| ^^^'f ^OP"^^"^ ^^^^ ^^^ o^^er mining engineers working in Virginian 
stones and^ Shales (XI, or Umbral) is seen passing under the ^^^^^ ^^'^^^ '^'^^^f Mr. Page's example and make like careful 
water level in going westward. Near Hinton, 272 miles from , p^easurements of the rocks and their character and contents, each in 

Richmond, New liiver is reached and its caHon, cut downj^^'^^.^^r.. . h^ ?!!^ ^^?'^^ '*'^™ ^?' publication in The 
' ' 'Virginias, so that the data may soon be in hand for reliable. 




the Coal Seams on Hughes Creek, nearly 

station of the C. & O. R'y and midway 

Falls and Charleston. Its scale is 200 feet to an 

of 
ng 

eastern outcrop of some ot the New liiver coal bcxis. Near with the thickness of the coal beds, B. is for bituminous, S. for 
Meadow Creek, 12 miles below Hinton, the Lower Coal; splint, C. for cannel and B. S. for black splint coal. It is 
Measures appear in the bluffs on the ri»rht, or railway side of from leveling and measurements by O. A. Veazey, C, E., of 
the river, the latter, as shown on Map No. 3, having skirted Paint Creek. 

the eastern side of the Escarpment to that point. At Meadow i No. 4, is a Geological Section showing the strata as exposed on 
Creek the river turns more to the northwest, and thence down opposite sides of New River below Quinnimont. It shows the 
the river the coal measures are seen on either hand, constantly | upper portion of the Greenbrier Shales [XI], and all of the Lower 
descending towards the railway level, wherever the course of : Coal Measures [XII]. This is from a section made by S. F. 
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Morris, C. & M. E., of Quinnimont, and is, essentially, the section | "Jed. HoTcnKiea is well known as a Minins Engineer of 

described in detail by Prof. Fontaine on page 28. ' ability, not alone in Virginia, but througbout the Statee. He 

No. 5, scale aoo ft. to one inch, is the section from the bed of has juBt started a Mining, Industrial and Scientific Journal, 

Laurel Creek, at Quinnimont, to the topof War Ridge, as | ^q 1,^ jevoted to the development ofVirginia and West Vir- 



measured, barometrically, and observed by J. H, Bramwell, former- 



ginis 



The title is The Vi 



if, published montlilj at 



section is a valuable one because it gives the pli 
iron ore, as well as those of the coal. — The del 
given in the March No, of The Virginias. 

[To BE Continued.] 



° f ?h^ ■]] 1°' ' ^^^ development of property in the States named, and as they 

" "■ ^^' are rich in minerals there is a grand field to work upon in a 

journal such as is ]>roposed. The Coat Trade Journal liau 

■ fn)m time to time called attention to this section of tbe Union, 

__. , . _ ., J. 11m,. —,, . . „ T, ., imd Ion"; since named it the future iron centre." — Th^ Coal 

What IS Said of "The yiIginiaB."-Irom^tl,c „„■,., Tmie }ournat,Vew YoA c:<y. 



notices that have come to band concerning this Jounuil 

and its first number, we select the following, and take tliis ,„^.,^g. Such journals arc invaluable in directing attention 
opportunity ofthanking all thathaveencouragednawithkindjtothematerialresonrceaof the State. Major Ilotehkiss is 
words, as well as more substantial favors : [ fitted by years of study and jiractical observation for the odi- 

"The TntoiNiAs.— We heartily welcome among the list of; '«"»' "^"*f^f"'e"t "'"''"^li aP»l«r. and we wish him abundant 
our exchanges the first number of a journal under the abo\-e " 
title, which is to be devoted to "the development of the rc- 
sonrces of the great territory embraced in the States of Vir- 
ginia and West Virginia." 

The need of a journal of such a character has long 



"We welcome with pleasure tlie first number of The Vik- 



, 'success in his new enterprise. Virginians should give the 

joTirnal a liberal support, for in doing so they but foster and 

L'licourage their own interests, t'apitalists seeking invest- 

' mints in Virginia or West Virginia will find in it much useful 

' been felt '"'"'ti^*''*"- Send fifteen cents for n specimen copy. — Re- 



:J'\ 



I/eraf4, Itichmond, 
■Thk Virginias, a mining, industrial h 



in West Vireinia. It is a private enterprise in fact, but is 

the nature of an important ©uJKo enterprise. It will serve lul "Thk Virginias, a mining, industrial ami scieqtitit^ journal, 
do, what the State has neglected, to "advertise our wares" to ; .Im.ited to the lievelojiment of Virginia and West Virginia, 
the world. We will never ^et out of the woods till this i^'iins just heen startcfl at Staunton by Major Jed. Ilotehkiss, 
d»ne. In this day of business push and competition, tliprditor and proprietor. It is a iarge and handsome monthly 
world will never believe we have anything unless we talk] publication, furnished to suttscrilwrs at SI.SO a year. Aa a 
about it ourselves. The people of our State should unite in|difi"user of information as to our internal resources and a pro- 
giving Thb Vibqikiab the fullest support to which it shsill'moter of progress and prosperity in all our material interests, 
prove itself entitled. It should be scattered, broadcast, over Tue Viegixias is cakuilatwl to do much good, and we wish it 



the entire conn try. 

The next number promises to be laroely devoted to a de- 
scription of tiie New Kiver and Grreat Kanawha coal-field, witii 
maps, eections, &c., illustrating the location end position of its 
many beds. This will present a substantial ai^ument in favor 
of the railroads projected in that section." — Hegiater, Wheel- 
ing, W. Va. 



rcat success."— Whi^, Richmond, Va 
"The Virgixiah : A Mining, Industrial and Scientific 
.Journal, devoted to the development of Virginia and West 
Virginia" is the title of a now 16-page quarto, inonthlv, pub- 
lished at Staunton, Virginia, at $1.50 per year, Jed. ^otch- 
ki^s, editor, of which we have the first (January) number be- 
fore us. It is filled with verv valuable matter, scientific, in- 



"Thb Vieqinias; A Mining, Industrial and Sc!entili(-|dustrial and pra<rtical. It has a rich field to cultivate, and ts 
Journal, devoted to the development of Virginia and Wi_;-t,the only imblication of the kind ever attempted in Virginia. 
Virginia, is the title of a monthly paper published in Staun-I We wish it success." — A'a/mirAtf (j^diC/i'f, Charleston, W. Va. 
ton, Ta., by Jed. HotohldBJ editor and proprietor the firsl ..^.„ ,,,„ „„\^a\ Tite Vismmas, ivliich, to nx its 0«p 
nnmber of which has reached us. It i. a handsome y priiit...i|„„,j ,.i„ ,„ „, ,„;„, industrial, and 8<:ientific jonmal. 
16.5agepaniphlet,.ndfrombemnningtoend is f«l.l of F<r-i,,„„,^,j ,„ „,^ .i^^.^il.t „f Virginia and -Wert Vi'rginia." 
jmM ana it. mineral wealth |ix pages are occupied by i„i ; ,r . j^j Hoteliltis, ii the editor and proprietor, and it i. but 
article entitled 'The Mineral Eesources and Advantages nl -J ,„ ^,^. ^^^^ ,|,.^ .^„„,| ^„„,j ^l^j \^ ;„ '^^^^^^ j,„j, 
the Countrv Adjacent to the James Eiver and Xanaw ,a ^[^^j Hotchlcisa will bo assistcl by able writers, and should bo 
Canal and lie Buchanan and Clillon Forge Eailway, by Jolu, |,„,rtilv encouraged in his etfort. to draw the attention of 
L. Campbell, Professor of Gcologjand Chemistry, ^Vaslllngton enterprising capitalists to the undeveloped wealth of the two 
and Lee University, Lenngton Ta. Another paper, fjllmg Virgi„ia,.i.r£ State, Richraona. V«. 
more than three p^es is a report 01 a geological and mineral " • 

examination of a portion of the James River Iron Belt, by "The first number, which ivas issued last week, and dated 
Col. Marshall McDonald, Professor of Geology and Mineralogj-, | the 1st inst., handsomely illustrated, gives earnest that it will 
Vireinia Military Institute, Lexington, \&. Both of thesejlx* quite a valuable publication, and we hope that its intelli- 
articles are illustrated by maps and geological sections. I gent and enterprising proprietor and editor will meet with 

We heartily wish The Viroiniab success in its undertaking, ' 1 success in its publication, surpassing his most sanguine ex- 
and that as a result of its efforts capital may be induced to!p<^tation."—^c^a/fW', Staunton, A'a. 

develop the long neglected mineral resources of the two States, j «it is elufrantly gotten up, a marvel of typographical neat- 
Tke American. Manufacturer has done much during the past 1,(^3 and brim full of valuable information respecting the abovp 
five years to bring the mineral wealth of Virginia and Westlj^t-ntioncd States. The subscription price is only J1.50 per 
Virginia to the attention of our iron masters. Tlie latter ' ygnr. All those interested in the development of our State 
seem now to be waking up to the necessity of their obtaining and its old mother should liberallv patronize the Virginias." 

ores from these States to compete with those of Lake Superior, j /mt/^r, Charleston, W. Va. 

Within the next five years we have no doubt the Virginias. .„ ,,_... , v^, „„,i 

will be among the foremost ore-producing, if not the foremost! , ",)^ ? ^f Y^ placed The \ irgimas on our exchange list and 

Mining Journal, of New York. 



Tlie first number is a good one ; and wc have little doubt 
that its energetic editor will make The VmoixrAS a popular 
and valuable journal. — Tlie Dispatch, Kichmond, Va. 



"The YiRQi^AS. — We have received from Major Jed. ^ 
Ilotehkiss the first number of The Virqikias, published 
monthly at Staunton, Virginia, by Maj. Hotchkiss, at $1.50 
per year. This is a splendid number, replete with information ' 

of the great iron-belt in Old Virginia. The range of moun- ' 

tains in which the ores of Virginia are found, extends through -pjig great Kanawha River, West Virginia, has had ^2,000,000 
this State and into Pennsylvania. Persons interested in the s|>ent in its imiirovement hy the General Governroenl, and the 
iron busincBS should send for this publication. We welcome|chief of Engineers now asks for ^500,000 more, which should be 
it to our exchange list. The next number will contain a de-jgrantcd without delay. The low water of the past year was very 
tailed description of the great Kanawha Valley. — ^mmin^r, I favorable for the prosecution of this important work, and with the 
Mooreficld, W. Va. laid now asked it can soon be completed; 
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The Details of the Hawk's Nest-Oauley Mountain 
Geological Section, as measured and observed by Mr. Wm. 
N. Page, C. & M. E., taken in order from the top of Gaulev 
Mountain, 2,700' above tide, down, separating the rock beds 
into the Upper, Middle, and Lower Coal Measures groups, are 
as follows : 

/. The Upper Coal Measures ^ in part. No, XIV, 

1. Loose material, — strata unknown, loo' 

2. Laminated sandstone, loo' 

3. (Unknown), 121' 

2. The Middle Coal Measures. No^ XIII. 

4. The ^'Black Flint," 2,379' altitude, or A. M. T. . . 

5. Slate, 19' 

6. Coal bed, splint; alt. 2,360/ (Cannelton cannel), . . 9' 

7. (UnKnown), 

8. Coal bed, gray splint ; alt. 2,310' (Coalburg splint), . 3'6" 

9. Soft .sandstones and shales, 137' 

10. Coal bed, splint ^ cannel and bituminous ; dXX.. 2,1^7/ . 10' 

11. Shale, 27' 

12. Coal bed; alt. 2,133', ^'6" 

13 Sandstone, 49'4" 

14. Coal bed ; alt. 2,079'. • • 4'^" 

15. (Unknown), 54' 

16. Massive .sandstone, go' 

17. (Unknown), Traces of coal, 20' 

18. Dark shales, 15' 

19. Sandstone, 60' 

20. Coal bed, • 7' 

21. Black shale, 3* 

22. Sandstone, 15' 

23. Shale, 4' 

24. Coal bed, c\i^zx\, soft bituminous; alt. 1,822'. ... 5' 

25. Shale, 8' 

26. Sandstone, 50' 

2), H)draulic limestone, 2' 

28. Argillaceous slate, 21' 

29. Coal bed, soft bituminous] alf 1,730% 11' 

( Worked by Hawk's Nest, Eagle, Eaulkner, Crescent, 
Coal Valley, Old Virginia, Blacksburg and Cannelton 
Coal companies, in opinion of Mr. Page.) 

30. Slate, . . . . 3' 

31. Shaly sandstone, 27' 

32. Coal bed, soft bituminous 'y alt. 1,697', 3' 

^^, Gray sandstone, 20' 

34. Massive sandstone, 38' 

35. Shale, 2' 

36. Coal bed, soft bituminous ] alt. 1,635', 2' 

(Eagle steam coal, 125' under gas seam.) 

37. Shale, 4' 

38. Shale sandstone, 24' 4" 

39. Coal bed', alt. 1,605', i'8" 

40. Shale, 35' 

41. Black slate, very rich in oil, 3' 

42. Black marble, 2' 

43. Dark shale, 10' 

44. Shale, * . 42' 

45. Shale, 10' 

46. Coal bed, soft bituminous ; alt. 1,500', 3' 

47. Shale, 30' 

48. Black slate, 18' 

49. Gray sandstone shale, 20' 

50. Hard shale, 10' 

51. Coal bed ; alt 1,420', 2' 

52. Shale, 4' 

53. Argillaceous sandstone, 32' 

54. Shale, 5' 

55. Coal bed ', alt. 1,375' (Sewell seam), 4' 

56. Ferruginous shale, 45' 

J. 77i€ Lo7uer Coal Measures, No, XII. 

57. Massive sandstone, top ledge of the Conglomerate, . 167' 
(Top of ledge 1,330' in altitude.) 

58. Shale, 10' 

59. Coal bed ; 1,150' alt. (Nutallburg), 3' 

60. Soft shale, 45' 

61. Massive sandstone, io8'6" 

62. Soft shale, . *. 15' 

63. Massive sandstone, 50^ 

64. Black slate, 5' 

65. Coal bed) alt. 925' (Quinnimcnt), 3'4" 

66. Lamniated slate, 30' 

67. Coal bed, sqft^ o'6" 

(i%. Shale 54'6" 

69. Hard sandstone (to datum line 780' A. M. T.), ... 60' 



Report of Three Chief Engineers of the United 
States Navy on New River and Kanawha Coals.— In 

1878, by order of the Engineer-in-Chief of the Bureau of 
Steam-engineering of the U. S. Navy Department, three Chief 
Engineers of the Navy "made a careful and thorough test," at 
the New York Navy-yard, of ^^New River coal^ from Fayette 
county. West Virginia," (which I am warranted in saying was 
from the Fire Creek mine), and of '^splint coal^ from Kanawha 
county. West Virginia; previously, at the same place and with 
the same boiler, these engineers had, in a similar manner, 
tested ^^ArUhractte from the northeastern portion of Pennsyl- 
vania," and ^^SemirbUuminaus coal from Frostburg, Maryland. 
"The data and results of these strictly comparable experiments 
on these four kinds of coal," are given in a "Report (30 pp. with 
inset tables) on the two kinds of coal submitted by the Ches- 
apeake & Ohio Railroad Coal Agency. U. S. Navy De- 
partment. Bureau of Steam Engineering, Washington: 
Government Printing OflSce. 1878. From that report the 
following statements are drawn. "The experiments were 
made with a large cvlindrical tubular boiler of the type and 
proportions commonly employed for compound steam-engines; 
the boiler had two furnaces." "The steam was evaporated 
under the atmospheric pressure, escaping freely, as fast as 
generated, through the steam escape-pipe 8.75 inches diam- 
eter." "The coal was fired with as much uniformity as 
J)ossible, and was kept upon the grates 7 inches thick, well 
eveled and free from noles. The fires were cleaned at regular 
intervals, alternately. All the holes in the furnace doors were 
kept open from beginning to end of each experiment for the 
admission of air above the incandescent fuel." 

These experiments were conducted "for the purpose of as- 
certaining, under the actual conditions of ordinary practice 
with a representative marine boiler of the type habitually em- 
ployed in the generation of steam for compound engines, the 
number of pounds of water vaporized by one pound of Penn- 
sylvania anthracite, of Frostburg semi-bituminous coal, of New 
Kiver bituminous coal, from Fayette Co., W. Va., and of 
splint coal, from Kanawha Co., W. Va., in order that their 
respective values as steam-gen eratinc: fuels may be determined, 
botn relatively and absolutely." With the New River coal 
six experiments were made, and with the Kanawha four, each 
lasting for 48 consecutive hours, except one with the Ka- 
nawha that lasted 37. 

"The New River Coal is a moderately caking one, ap- 
parently bituminous, but very similar in its manner of burning 
to the semi-bituminous coal of the Cumberland mines, in the 
State of Maryland. It burned freely, swelled moderately, 
and coked properly, proving a first-class steam-coal, and well 
adapted for steamers^ use. It is jet-black, has an irregular 
fracture, and crumbles easily. It was partly in lumps and 
partly in dust, the latter at once cohering m the fire by coking. 
This coal re<juired but little labor in the furnace to work it. 
It burned with a bright, dense, yellow flame of considerable 
length, giving off a moderate amount of brownish-black smoke 
and depositing a small amount of soot on the tubes." 

"The specinc gravity of the 'New River coal' is 1.301 ; but 
in the merchantable state, taking lump and dust as tliey come, 
a cubic foot weighs 48.75 ; consequently, 45.9487 cuIdIc feet 
are required to stow one ton." "Of this coal there were con- 
sumed, in all the experiments, 109,392 pounds, of which 6,967 
pounds, or 6.3670 per centum, were refuse, composed of ash, 
clinker and soot. The ash and soot weighed 5,571.5 pounds, 
constituting 5.0931 per centum of the coal ; the remaining 
1,395.5 pounds of the refuse, or 1.2739 per centiuu of the coal, 
being composed of clinker alone. The cubic foot of dry ash, 
not packed, weighs 25.5. The cubic foot of clinker weighs 
34.6 nounds; the specific gravity of the clinker is 1.554, and 
its color is a light yellowish brown." 

The following table groups some of the facts of these ex- 
periments, those named in the notes corresponding to the- 
numbers of the columns of figures : 



Coal. 



New Rlvei,... 
Frost »i org,.. . 

Kanawha 

ADthraclte,... 



1 


8 


3 1 


4 


1.301 

"\\m 

l.Bne 


109.892 
48.167 
76.W2 

114,021 


6 967' 

r>.924 

4.RflS 

17.268 


R.57I.5 

5,077 

.8.3<»2 ."i 

11.609.0 



5 



6 



1..195 5|25.6 
846 0|... j 

1.26*..3| 30.7 
5.7.'i4.0 .... I 



lu 



34. 6| 

• • • • I 

3r).(r 
40.0 i 



5 0931 1 1 27.'?9 

l(i.M3.3| 1.7572 

4 30671 1.6461 

10.0935 5.0467 



1.554 
1.820 

V.wi 



1. The specific gravities of the coals tested. — 2. Pounds of 
coal consumed in all the experiments. — 3. Pounds of refuse 
from consumption, including ashes, soot and clinker. — 4. 
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Poimdsof afih and soot in tlio refuso, — the soot from the boiler 
tubes. — 5. Pounds of clinker in the refuse. — 6. Pounds in 
cubic foot of dry asli, not packed. — 7. Pounds in cubic foot of 
' clinker. — S. Percentage of aeh and soot in coal consumed.- 
9. Percentage of clinker in coal consumed. — 10. Specil 
gravity of clinker. 

Tlie experimentorE remark that "the gases of combustioTi 
from the Mew Eiver bituminous coal deposited only a smull 
amount of soot upon the heating surfaces of the boiler during 



an experiment of 48 hours duration," yet they found, by ,c 
parative experiments, that "the economic vaporization by tlie 
coal" was increased 1.316 per centum by sweeping the tuhw, 
every 8 hours ; in other words, when the tubes were not swept , 
during 48 hours a pound of coal vaporized 10.8960 lbs. of 
water from ai2° Fall, under the standard atmospheric- 
pressure, wliich wlien they were swept every 8 hours it vapmr- 
ized 11.0413 pounds. It was found that wet coal was 1.4SS7| 
per cent, less economical than dry. 

Table of principal quantltlesi for a comparlsoa of the vaporization | 
efflclencica of the coals named, — tbe data and results of expoii- 
mcnta made with the same boiler, under identlcU coaditbriF, ' 
by tlic same Board of United States Naval Enslneers, In 1877 
aiid 1876. I 
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lUalDg Id the iima eonnsilon thoM kIvbd Id the d«ii tcbls. | 

iTba coal uad «u perfeetlj drj, ftnd tha tabai wera not iirapt darliic tha rx- 

jTha colli waa partaetir drr. and the la baa wera awept evarj 8 hoDra. 
4TbecoU used was perleetir drr.aod tba tabes were not awept during the ex< 
perlmanti. 

"In the preceding table the rates of combustion of the gasi- 
liable portion of the coal in pounds per hourper square foot of 
grate^urface are the experimental rates. The per centum of 
refuse in ash, clinker, and soot, is the mean of the experiments 
of each kind of coal, and is made constant for all." I 

. Percentage of refuse,^ i 



Kind of Coal I 



IWeights of the Coals. 



1. 



Now River. ! C.3670 48.75 
Kanawha. ' 5.9528'47.50 
Frostburg, ,12.3005 54.00 
Anthracite, !l5.1402'56.00 



45.9487| 
47.1579 

41.4815 
40.0000 



_ soot and clinker, 
the coal used. — 2. Pound? 
of coal, taking Inmp aiidj 
dust, the coal in a mer- 
chantable shape, in a cu- 
bic foot. — 3. Cubic feet uf 
space requited to stow one 
ton of coal. 

In regard to the quality/ of the coals used in these expetl- 
meiUa, they remark, — "The anthroicite was of excellent quality, 
and its per centum of refuse was a little less than the averaj:;t' , 
in practice, which is 16S per centum, or one one-sixth ; — tht , 
aemirbituminoua coal was of fair average quality ; — as the Neu: 
Jiiver hUumiiioue asiA (A« spitnf coals had never before beta 
experimented with in the Bavy, no opinion can be given jis' 
to whether the qualities furnished were of fair average quali-' 
ty, but it is believed they were." 

Note hy Editor. — It is now known, however, that the New 
River coal furnished for these experiments was from a lot of 
lump coal, that had been stored in New York for some timu, 
and that it was not "the run of the mine," consequently the 
"stowage" comparisons are hy no means as favorable to that 
coal as they would have been if it had been in that state, 
and lately mined. 

"The temperature of tho gaset> of combustion emerging from 
the boiler was, in tho cases of tho Now River bituminous and 



of the splint coals, highur and higher tlie greater and greater 
the rate of conihustion." This teniperttturc "in the uptake of 
the boiler" was, durinjf the combustion of tlie jireceding table 

;(the 2nd,) in the ease of the New ]liver('OHl,45(i.''4 Kah. when 
that combustion was "silow," .517. "H when "medium," and 
576.°7 when "maximum." "The gases of eomlmstion from the 
splint coal deposited an exceswive amount of soot ujioii the 
heating surfaces of the Ixiiler during an experiment of 4fs 
hours' duration, which strongly jiffected the economic vajior- 
zation by that eoal," and it was iiscertained that its economic 
vaporization was increast^l 'f'Mli-Vl \n:r cent, bv sweeping the 
tubes every 8 hours ; in other words, a jiound of coal vajxtrizud 

,9.2709 lbs. of water whan the tubes were not swept in the 4s 
hours, and 10.0807 when they were swept every ^slHlnrs. 

In the case of the Kanawha splint it was 391. ";{ Fah. when 
"slow," 512. "2 when "medium" and ti.')0,°('. when "maximum.' 

I Tliis temperature was not ot)ser\-ed in the e-xiKTiments on tho 
other coals. The remark is made that all tlie determinations of 

I temperature "must Iw reireived wiili much repervo." The 
table "shows that an incrcaso in the rapidity of the combustion 
of the New River bituminouii, the splint and the seini- 

I bituminous coals was attended with a marked decrease in their 
economic vaporization ; while the anthracite, on the contrary. 
gave the same eeonoinic vaporization at all the exix-rimental 
rates of combustion. In other wonls, the coal (anthracite) 
having the least projwrtion of volatile constituents and the 
greatest proportion of fixed carbon was least uft'ected hy the 
rapidity of combustion."' 

Thev remark that '■^ihe relattire .iteaiit-pr<nlui:uiy i-Jficient-iei' 
of different coals may he compared eronnmically in several 
ways," as — (].)"bv the pounds of water vaporised from a 
standard temperature and under a standard jiressurc i)er jioimd 
of the crude coal and per pound of its ga^^ifiahle portion ;'' (2.) 
"hy the quantity of t^tcam ]>nidiiced in a given time," "un- 
doubtedly the true practical mode of (ronqiariiion. as it supposes 
equal quantities of heat to he generated in e<iiial times;' — or 
(3.) "tho vaporization per cubic foot, or jier any unit of bulk, 
of coal or ot its gasiliable portion, in [jlace of the vaporization 
per pound hy them ;" the last having a practical ijiplication 
when the steam is used on board a vessel where space has 
a commercial value. The preceding table (2nd) furniiihcs 
the data for a comparison of the economic and al)s<^>lute steani- 

I producing efficiency of eacii ol tlie coaU experimented 
on by each of the ways named, as tlie headings of the 
columns indicate. 

To UK CoNTIMMi. 

We are gratified to note that the A iiierimn. Mani//ac(uirr. 
of Pittsburg, which has always been a true friend to Virginia 
development, devotes two full columns, the half of one of its 
broad pages, to extracts from Tiii-; Viroixias. We are much 
obliged for its complimentary notice of our first number, given 
elsewhere — only wo would like ti> have our friend define 
pamphlet," a term applied IoThk Viaorxi as, which has pages 
somewhat larger than tlmse of tin- substantial Hn^liieenng 
and Mining Jonrnal, of New York, and as many pages of 
readin" matter, and is but 3 inches shorter and 2 narrower 
than the full-grown Manvfactttrer itself. It may call us a 
"pamphlet" because our Tauehnitz-t rained (ierman hinder has 
"stitched" us far better than any <if our cotemporaries that 
have come to hand, not even excepting the well-doiic-up Bul- 
letin of the American Iron and StcA AKxficiation ; or it may 
because ours is "stitched together with thread," according 
to our standard diction.iry, and not "stui-k" together as some 
sheets we know of. 

The New River Coke Company has just been churtered 

by the Judge of the Circuit Court of Augusta Co,, Va. Its 
capital stock is fixed at §500,000 and it may hold 25,000 acres 
of land. It has been organized with il. E. Miller, of Staun- 
ton, as President, Thomas Cochran, of Philadelphia, as 
Treasurer. The iDiroctors nn- M. E. Miller, II. M. Bell, R. 
H. Catlett and J. Fred. Eftinger, of Staunton, and J. Y. 
Hartranft, Thomas (.'ocliran and II. N. Pool, of Philadelphia. 
It has secured a large body of land on New River, between 
Mann's and Keeney's creeks, including the colliery at Elm t-ta- 
tion, and will at once arrange for cxteii&ivc coking operations. 
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List of Collieries on the Chesapeake & Ohio Rail- 
way, Weet Virginia, Febniary 1st, 1880. — In their order from 
east to west. 

1. Jn the N'ew River lyistrict, mining the Lower Measure, 
Semi-bituminous coals that are used for coking, steam and 
domestic purposes. 



NADE of CdLLIKBT. A 



». Fayelte CtHiI & (lolw Co 

1. Fire CrtBk Coil & Cokt Co., 

<.Se*dl 

S. Elm^ 

t. Nuallbure 

1. Ijuiw 

8. Hai.k-.NBt, ,.., 



COM PAN V. PBOFBIETOR, 



EstimateuVbai 



M. E. MiUer.Suualoa,Va.Ag 
Lonedftle Iron ro-,..... ... , 

Bcury, Cooper ft Willboii,. . 
lohn Nutail : W. A. Burke, i 

..«, Byrne. SnydtV »T?olt,;".",' 

311 R. J. Echols ft Co 

Kill INoI In DDrtatlon .^ 



Uu«, 



ig) .... 



2. In the Kanawha District, mining the coals of tlic 
Measures, wliich are of the bituminous class, kno\m 
markets as Gas, Block, Cannel and Splint coals, and a 
for steam, domestic and metallurgical purposes and 
manufacture of gas. 



Middle 
in the 

re used 
for the 



Hahe OF CoLLinr. 



11. PainlCnck,.. 
IS. Ubckibuq;.... 
IS. Kimpuni,. .. . 



IT. Ean Il^nt, 
m. iVa- 
]«. Hoi 

11.' Brc 



I 



CoaPAwr. pRopminoii, I Station on 

OR OFIRATDB. I FOBTOFFICE. 

I 



Kawk'y Nut Coal Co ,. 



.JleyCcalCo.,.., 

Ooarve Slrauehan....... 

Mt.HoiiiiCoii1Co...... 

Eurika l-iEit Co 

Kuuirhinoa] Co 

CrTB.SrflMpertiCo., 
"""' -^tewii 



Cool Vuller P. o. 



_.•"",'. 



J. Zicglcr, MHna<er...... 

M. Biick ;; 

RotduDB Coal Co , 



fSSpton P.'6'j 


WI.IIOII 

3K,ewi 

SO.MO 


Ltwiitoi.:'.'.:":: 

MaJdea 


ia,uuo 







The Gauley Mountain colliery i-j 5 mllps, by a narrow-gaujje railway, 
from Hawk's 'SvO, atation of the C &. O. It mines sWani coal from Ihe 
II to 12 ft. bed ol the Middle Measures, wbich are carried by Gauley 
Mountain into the New Birer District. 

The Cunnclton mine is across the Kanawha from tbe C. it O., but its 
coal is ferried across to the railway. It is said the U. iS. will make a 
wire tramway from this mine across the river chat it may acquire the 
location of the ferry lor one of the dams of the Kauawba Improvement. 

Nos. 1 and 2 ship steam coal ; Xos. 3, 4. fl and G ehip gas and block ; 
Xos. S, 12. 13, 15, 16 ship gas and splint; Nos. D. 10, 10 and 22 ship gas; 
Xos. 14.17. 18 and 20 ship splint ; and Nos. 5, 21 and 34 ship can neL 

The Peytona mines are on Coal River, at Peytona, S.'i miles above St. 
Albans station which is at the mouth of that river. Only cannel coal is 
mined. It Is sent in barges to the C. & 0. H'y- 

These ef.tiraates of capacity are based on data fumlfhcd by the Fuel 
Agent of C. & O. and tbe collieries. 

3. C'oUieries on the N". side of the Kanawha, that ship by 
the river, in their order down stream. 

1. Enterprise, nearly opposite Paint Creek ; II. A. "Walker 
of Charleston, Not in operation. 

2. The Cedar Grove Cooperative Coal Co., above Kellej's 
cr., mining the soft, rich coal of the 3' bed. 

3. The Jiobinaon Coal Co., below Kelley's cr., mining from 
2,000 to 4,000 bushels (2S to the ton), per day, of gas coal. 

4. The Campbelfe Creek, the Pioneer, and Dana Brotlwrs, 
Coal Co's., mining, the first and second from 10,000 to 12,000 
bushels a day each, and the last 5,000, of th<: noted Camp- 
bell's Creek coal. 

5. The Snow Hill and Boone salt furnace mines; not 
now at work. 

These are all above Chari.'s'o!i an.l mine from the Middle Measures. 
The following are towards the mouth of the Kanawha and work on the 
PUtaburgh Bedfil the Upper Measures. 

1. liaymond Ct7y, operated by Marmot & Co., of Cincin- 
nati, mining from 15,000 to 10,000 bushels a day, and pre- 
paring to mine double a,'* much, having purcnased large, 
new tow boats. 

2. Odk Ridge, 10 miles below liaymond City. 



The Iron Ores and Coals on the Line of the Chesa- 
peake & Ohio Bailway, and the Need of an In- 
dustrial Survey of Virginia and West Virginia. 

A Letter to the Editor from Prof. Thomas Egleston, of the School 

of Mines of Columbia College, New York. 

Deak Sik: — As you are aware, I was engaged for two 
months last summer making a careful geological reconnais- 
sance of the districts of the State of Vii^inia, adjacent to aa 
well as those north of the line of the Ches. & Ohio E'y. I 
was very greatly impressed with the value of the min- 
eral deposits of this section, and of the desirability of a. 
careful industrial 6u^^-ey being made of the whole region. 
The geologj' of the country is well settled, as yon know, 
most of the formations having been carefully determined by 
Rogers and others since his time ; but the value of tlie differ- 
ent deposits, the way in which they can be worked, what 
special properties they possess from a metallurgical and in- 
dustrial stand point, are questions whieli have never been 
carefully studied, to my knowledge. 

It is well known to a few that there is a great variety both 
in the quantity and quality of the iron ores throughout 
this great iron belt of Virginia, but its real value is not 
appreciated at home, and is scarcely known in the 
North. The quality of some of these ores is very high, 
but they sometimes pass into a material so siliceous that it 
cannot be used as an ore of iron. An imperfect examination 
of localities containing such material on the surface has given 
rise to the impression, announced in some of the most im- 
portant local works on the geology of the U. S,, that the 
Oriskany deposit contains no iron ores that can be worked. I 
have made over 60 analyses frcm samples collected by myself 
and others of these ores, and find by far the larger part of 
them valuable for the inanufacture of iron, and many of 
them verj- rich in iron and very low in both sulphur 
and phosphorus. Very few of these ores, which I have 
analysed, would bo rejected by iron men on account 
of their quality. The ore deposits are not, as they 
usually are in the North, pockets uncertain in their yield 
and in their extent, but are regular geological formations 
which can be followed for miles, and which with few ex- 
ceptions can be depended upon both for quality and quantity 
of their iron ores. What they need is a careful exploration to 
determine their extent, and careful examination to determine 
their quality, and when this has been done, I see no reason 
why the State of Virginia should not be one of the largest and 
richest iron-producing countries in the United States. Topo- 
graphically these ores are situated in such a way that they can 
be most easily mined. The geological accidents which have 
occurred in the great ore belt have turned up the strata in a 
93 of folds, which, having been aftenvards eroded on the 
surface, throw the deposits into a series of U shaped beds, bo 
that at the present time the same outcrops over short distances 
will frequently come to the surface several times, as is par- 
ticularly the case at Low Moor. Besides this, the ores are 
usually found high up on the hills so that they can be 
mined easily, and can generally he brought to the railroad 
by gravity roads. 

There is room enough in those iron fields which I have ex- 
amined personally, for from twenty to thirty very large iron 
furnaces. The erection of such furnaces would develop the 
material wealth of the State, would create many other in- 
dustries and help to populate and to build up the country 
which is now so thinly eettJcd. 

I^havej'had many conversations with '^Pennsylvania iron 
mannfacturers, especiaEly from Pittsburgh, since my return 
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from Virginia, relative to these ores, and have been assured 
that if they could be delivered in Pittsburgh at a reasonable 
price, that city alone would take several hundred thousand 
tons of the ore. 

The coal fields, liowever, have impressed me even more 
than the iron fields. I have examined a number of them in 
their difierent geological horizons, from the base to the top of 
the coal field, and found the coals which they yield exceeding- 
ly pure. None of them, so far as my examination goes, contain 
more than two per cent, of ash, and are besides almost free 
from sulphur and phosphorus. Almost all of them are capa- 
ble of making a coke which is more like charcoal in its 
qualities, being at the same time much more tenacious and 
capable of resisting a very heavy charge in the blast furnace, 
while in other respects they act like that fuel. Some of these 
coals are so valuable for the manufacture of iron that it is said 
that at Longdate they recpiire only one ton of coke to make 
one ton of iron, which is a very small quantity. The coke 
usually made contains only six per cent, of ash against 
more than double that amount as the average of the Connells- 
ville coke. These coals are coked by only one process, but I 
have every reason to believe that many of the coals which do 
not now make a very good coke and most of those which are 
now considered to be impossible to coke, can be made into 
coke of excellent quality, with profit, if the proper kind of 
furnace was used. It is very desirable that this whole question 
should be studied with reference to the various kinds of 
furnaces which can be used for the manufacture of the coals 
of different geological positions into coke. It is well 
known in Europe that difierent coals require different furnaces 
for their treatment, but very little is known of this subject in 
the U. S. There are three general types of furnaces besides 
a large number of varieties of each type, but only one of them 
is known in your district. 

Many of these coals never should be allowed to go out of 
the country except as manufactured into coke. If this was 
done there would be a double profit to the coal owTier and to 
the iron manufacturer, since all the fine coal could be used in 
the manufacture of coke, and thus realize at the present time 
a higher profit than if sold as coal. 

I noticed in the coke manufacture a serious defect, which 
was that the fine coke was as a general thing thrown away. 
This is very wasteful, as the screenings should be used for the 
manufacture of steam or for the calcining of iron ores. As all 
the ores of the mountain belt should be calcined before being 
used in the furnace this would be a profitable use for a ma- 
terial which is now thrown away. 

So far as the manufacture of coke is concerned, there is a 
great industry to be created entirely independent of iron man- 
ufacture. The great West now depends on Connellsville for 
coke, for which they pay in many districts, on and off* the 
line of the Pacific E. E., $25, $30, and even $40 a ton. Such 
a high priced fuel makes it impossible to treat low grade silver 
and gold ores. This is owing as much to the large percentage 
of ash in their coke as to any other cause. The amount of 
ash in the New Eiver coals being reduced, from one-half to 
one-third of what it is in the coals which are now accessible to 
them, would make it possible, when these Virginia cokes be- 
come known, to treat many precious metal ores which cannot 
now be worked, and thus give rise to a very large coke trade in 
Virginia, and a much larger production of bullion in the 
West. I see no reason why, when the facts are known, and 
the different beds which can be used for making coke 
suitable for the western market as distinguished from 
those suitable for the manufacture of iron have been ascer* 



tained, this coal-field should not control the entire coke trade 
west of the Mississippi. This would give rise at once in the 
coal-fields to several great industries. 

There are many theories with regard to the topographical 
position of the coals, which are untenable, and it is quite pos- 
sible that a thorough industrial examination of the region would 
show that certain coal lands which are now considered to be 
nearly valueless, would become as valuable as the best fields 
now worked, or even more po, if the a})pliance8 of modem 
engineering were extended to them. It would be exceedingly 
profitable to the States of Virginia and West Virginia 
to organize such an industrial survey; or it would be 
an equally profitable investment to capitalists to organize 
and carrv into execution an industrial survev which 
should embrace either the iron or the coal fields, or 
both, determining the value of the several deposits of iron 
ores in the different geological ages and their value for the 
diff'erent purposes of iron manufacture. 

The manufacture of iron at the present time is in a transi- 
tion state. It is quite likely that the worst of the Virginia 
ores may be capable of being so worked, under some of the 
recent discoveries in the metallurgy of iron, as to produce an 
article which would sell far above the average price of ordi- 
nary iron in Virginia. 

Much of the Virginia charcoal iron has been manufactured 
at an unnecessarily high cost. I had occasion during the last 
summer to ascertain that in some districts in Virginia the prob- 
able yield of the wood used for charcoal iron is not much over 
10 per cent. This is a waste of valuable material, which ought 
not to exist in an intelligent community. 

Very little is known about Virginia as a metallurgical dis- 
trict, and I am quite sure that if a reliable account of the 
industrial resources of the western part of the State, to say 
nothing of the other mineral deposits, were accessible to the 
public, the lands containing the deposits would very soon 
command a high price, and that some of the coals of West 
Virginia would take the place altogether of many of the 
bituminous coals now being used in the market for other 
industrial purposes. 

It would give me very great pleasure to see some steps 
taken in this direction, either by the State or by capitalists. 
I am thoroughly convinced that should such a survey cost the 
State or individuals as much as $20,000 or $25,000, the whole 
sum would be returned to them, directly or indirectly, within 
a year of the time when the results of the survey became 
accessible to the public,* and that it would be instrumental in 
soon placing both States in a condition of prosperity which 
they have never yet known. 

The Coal and Coke movement from the New River 

and Kanawha mines and their distribution, by the Chesa- 
peake & Ohio Railway, during the calendar years 1878 and 
1879, in tons of 2,240 lbs., compiled for The Virginias from 
the books of the K'y Co., by its fuel agent, Mr. C. M. Gibson, 

were as follows: 

Tons in Tons in 
Where Delivered. 1878. 1879. 

For use of C. & O. R*y Company, 78*250 74»925 

On Line of Road West of Richmond, 28,187 26,473 

At Huntington for shipment on Ohio River, 10,673 69,341 

At Staunton to Valley Railroad, 220 329 

At Charlottesville to Va. Midland Railroad, 29,961 23»938 

At Gordonsville to do do 1,031 1,020 

At Hanover Junction to R., F. & P., do ^>2^;^ 4,269 
At Richmond for consumption, including 

Steam Tugs and Dredges, 50,004 47»3oo 

At James River Wharves for shipment, 140,921 155,827 

Total., 342i48o 304,42^ 
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This shows an increase of 60,942 tons, or about 18 per cent.,; The International Real Estate Society, or as its cliief 
in 1879 over 1878. The increase of over 500 per cent, in the corporator calls it. The Swiss Commerce Society ^ has recently 
shipment westward, down the Ohio, is an evidence that the obtained from the State of West Virginia a charter of incor- 
movement, so long predicted by those familiar with the rela- i poration, which we print below. This charter sets forth but 
tions of the Kanawha coal-field to the Ohio markets, has at in part the objects of the society. We had the pleasure of 
last begun. The quantity shipped was not very large, — though ; meeting Messrs. Ludwig and Kerchoff, of Switzerland, on the 
it appears, when presented in the Western fashion, as lj660,000j Kanawha. They have secured the control, at a moderate 
bushels, — but 1880 will surely present a much larger one, ] price, of some 35,000 acres of lands, lying on Loup Creek of 
especially if proper energy is brought to bear on the extension \ the Kanawha, near the Chesapeake & Ohio Railway, at its 
of the C. & O., immediately filling up the gap of some 20 1 Loup Creek station, which is 337 miles from Richmond and 
miles between Huntington and Ashland, so the deeper water j but 32 miles, by rail or the navigable Kanawha, from Charles- 
of the Ohio can be reached, and then, without delay, finishing! ton, the future capital of West Virginia. These are coal, 
the link between the Ashland road and Mt. Sterling. If this timber and farming or grazing lands, every way suited to 
western connection had been in operation the past year the , colonists from the highlands of Central Europe. Specimens of 
Kanawha coals could have monopolized the Cincinnati and the timbers, properly labeled with statements as to the pur- 
other river markets and secured, permanently, the position they poses for which they are used, and of the coals, from these 



are there entitled to. At one time as high as 30 cts. a bushel, 
$8,40 a ton, were paid for coal in Cincinnati, and the demand 
would have exhausted the capacity of every mine on the C. & 
O. if the way to market had been open. 



lands, have already been sent to Germany and Switzerland. 

This is a move in the right direction. There is no better 
region in the United States for the location of the hardy and 
substantial immigrants of Central Europe, chiefly of the 



Coko. 



Total. 



20,592 
17,760 



2,832 



403,422 
347,480 

00,942 



The increase of about 11 per cent, in the shipments from Teutonic race, than the great Trans- Apalachian Plateau of 
Richmond, mainly to Northern cities, and during a period of' West Virginia, a territory nearly equal in extent to Switzer- 
business depression, shows that the superior steam and do- 'land itself, (which has 15,722 square miles and a population of 
mestic coals from this region are meeting with increased sales' 160 to the square mile, while West Virginia has 23,000 square 
in that direction. ^ ! miles, in all, with but 19 to the square mile). The true policy 

The character of the coals moved during the same vears is 'to be pui^ued in this rich mining region, with its mild climate 
shown in the following exhibit: ^ ! and^lope towards the setting sun is to sell the surface to a 

" - - good class of people and raise on the spot a plentiful crop ot 

I hardy workers, — miners, manufacturers, farmers and graziers, — 
j who will have an interest in the soil and homes of their own 
, to care for. Such men will be born conservators of the peace, 
i and we will not only see a rapid development of the resources 
of the country, but will hear no more of "strikes" and labor 
riots, the ebullitions of the passions of men that are 
'not free-holders. 

j Thousands of the best citizens of the Virginias are descended 
(.^oke. from Switzers, and if the promoters of this new departure 

would know the policy of these States towards the people of 

J) 440 1 that stock, they have t3ut to visit them in the homes their an- 

l'285 cestors settled more than a century ago. 

3 157 We print the charter granted to this society in full, that it 

2 244 may obtain publicity in Europe, and show the privileges we 

3 236 accord to immigrants. 

Charter. — "The undersigned agree to become a corporation, 
by the name of the ''International Real Estate Society," for the 
purpose of acting as a medium between the citizens of West Vir- 
ginia and Switzerland, Germany and Central Europe, for the pur- 
pose of procuring the immigration of Swiss, German and French 
settlers to the State of West Va., selecting and procuring homes for 
said immigrants and affording them protection in the purchase of 



Year. 


— ! - 


coals. 


Cannel . :Splint & Bit's 


1879. 

1878. 


29,697 j 353,133 
47,699 j 277,041 


Increase. 


1 76,092 


Decrease. 


17,982 i 



TheNutallburgColliery,C.&0. Year. 

R'y, furnishes the following as its pro- 
duction of coal and coke, in 2,240 lb. 
tons, during the past five years. This 
shows a generally prosperous condition 
of the work there : 



1875. 
1S7G. 
1877. 
1878. 
1879. 



Coal. 



K 



<,0c 

20,005 
13,964 
24,034 
37,744 



Why Rise in Freights from Europe.— A friend of 

ours in Richmond, writing to a friend North about freights 
this way from Europe, found the following in the response he 
got, explaining one of the reasons for the advance now pre- 
vailing : "A large house here is importing from the Mediter- 

_^ QAA AAA 4.^v.c ^^ ;^^^ ^^^^ Q^ ,^r.« /.o,i ^o^/.xr iirln.if « lands aud scttlcment upon the same, and in the procurement of 

ranean oOU.UOO tons ot iron ores, fco, vou can lancy wnat a .. i .i • r n i i . • .. r • i • i i 

. ' . . 1 1 . -11 "j ' 'supplies, and their full and com])lete enjoyment of civil, social and 

comparative scarcity ot vessels this sudden demand lor ton- ^ religious rights, which corporation shall keep its principal office or 

n age must produce in branches of trade which have hereto- place of business at Charleston r Kanawha county. West Virginia, 

fore looked to sendinc^ their ffoods to this country at merely and is to expire on the 19th day of January, Anno Domini nine- 

^ ^ J J ^^^^ hundred. 



nominal freights." 



And for the purpose of forming the said corporation, wc have 



This is doubtless magnetic ore from the northern coiist ofj subscribed the sum of twelve hundred dollars to the capital thereof, 
Africa, and the announcement does look strange in the face and have paid in, on said subscription, the sum of one hundred and 



of the fine deposits of this same ore in Virginia. 

Mr. George W. Bramwell, who has been the mining en- 
gineer at the Gowan mines of Coxe Brothers & Co., Luzenie 
Co., Pa., has gone to New Kiver to take charge of the mining 
and coking operations of the Fayette Coal and Coke Co., just 
commencing, at Flat Creek, a])ove Fire Creek, C. & O. K'y. 
We gladly welcome the cOming to our mining regions of 
mining engineers having the professional attainments and ex- 
perience of Mr. Bramwell. His German technical education 

supplemented by mine work under the never-to-be-satisfied 
discipline of Eckley B. Coxe of Drifton, have doubtless made 
him just such a man as we want in our unexplored and un- 
developed coal fields. 



twenty dollars, and desire the privilege of increasing the said capi- 
tal, by sales of additional shares from time to time, to one hundred 
thousand dollars in all. The capital so subscribed is divided into 
shares of one hundred dollars each, which are held by the under- 
signed, respectively, as follows, — that is to say : 

Names, Residence. No. of Shares. 

Edmund D. Ludwig, Switzerland, Two 

Hermann Kerchoff, Switzerland, . Two 

Alexander F. Mathews Lewisburg, W. Va., .... Two 

Charles C. I^wis, Charleston, W. Va., .... Two 

William A. Quarrier, *' '' .... Two 

Clarkson C. Watts, '' '' .... Two 

And the capital to be hereafter sold is to be divided into shares of 
the like amount. 

Given under our hands this 19th day of January, 1880. [Signed 
by the corporators.] 
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Virginia Railway Items. 

The Petersburg, Massanuttoii and Toledo R. R, Co. is the 
Tiaoie jjropoBcd for a company now asking a charter from the 
Virginia LegSslatHre to conBtruct a railway from Broadway, on 
The Valley Branch of the B, & 0., westward throi^h Broek'e 
Gap, (the LittleGermany of Eockingliaiii), and on to Petersburg, 
Hardy Co., W. Va., with the privilege of e.\tcndtng eastward 
to Massanutton (the New Market Gaj) probably) and on 
to Washington City. It will open a rich mineral and 
timber region. 

The Charlottesville and Rapid- Anna Railroad, 31 miles long, 
the missing link in the Virginia Midland line, is in a fair way to 
be completed by next July, when the contract of the Va. Mid, 
with the C. & O. R'y for the use of its.track between Gor- 
donaville and Charlottesville expires. The work of con- 
struction is progressing rapidly. The H per c?nt. bonds for 
this short line were sold at par. 

The Chesapeake & Ohio R'y Cu. has been running experi- 
mental lines from Gordonsvilli! to Fredericksburg, and to 
Potomac City, near Quantlco. The question of a deep-w; 
terminus for this road at Yorktown, Newport's Jiews, or 
Norfolk, is also under discussion at the point* named. It is 
good sign to hear of new life at each end of this great line, 
and especially to know that President Huntington is giving 
his personal attention to the completion of its western con- 
nection, co-operating with President Echuls of the Big Sandy 
and Lexin^on (Ky.) road. — We hope to see the C. & O. com- 

Sleted to the end of The Peninsula, to the great continental 
arbor of Hampton Roads, (and its connections cannot be 
made complete short of there), in time to bring Virginia's 
children from the farthest of her once western larders to her 
great Yorktown centennial. 

The Staunton and West Augusta R. R. Co. has been 
granted a charter by the Legislature of Virginia. The cor- 
porators will endeavor to construct a railway from Staunton 
to Mt. Solon and the Dora coal mines, connecting at Dora 
with the Washington City -k St. Louis line, which is partially 
constructed front Harrisonburg to that point and beyond, 
thus making a road from Staunton to Harrisonburg by the 
western side of The Vallei-, 

The'citizens of Waynesboro, Va., have hold a. public meeting 
and appointed a committee to do what they can to bring the 
Shenandoah Valley R, R. to that point. The nearer that line 
keeps to the Blue Ridge the better. There is where it is 
needed and where it will find paying freights. The people 
along that line have been liberal in regard to land damages. 
They ought to give the right of way and ties, if necessair to 
secure the road. The old stream-valley of the Shenandoah 
is there to follow, 

Gen. John C. New and associates, a committee of the Di- 
rectors of the Richmond and Alleghany B. R. named in thi 
January VraGisiAS, met in Richmond the 24th, nit. and asked 
for an option of 30 days to contract for the purchase of the 
James River & Kanawha Canal Company's property under 
the provision of the act of Assembly of Feb, 2nd, 1879. The 
stockholders of the Canal Co. authorized the President to give 
the option. Gen, New stated, in writing, that the examina- 
tion made for the construction of a railway on the general 
line of the canal had resulted favorably, that they M'ero in 
Virginia to make a tinal examination, and that they had as- 
sociated themselves for the purpose of carrying out any 
agreement they might make. A decision as to whether these 

fjntlemen will go into this enterprise is expected early 
obruary. They have ample means to do the large thing that 
is to bo done on this line. 

The narrow-gauge railway from Bristol-Goodson, on the 
A. M, & O. R'y, is under construction towards Cumberland 
Gap, and good i)rogresa is being mado in the work. Parties 
from Philadelphia, who own large tracts of mineral and timber 
lauds on and near the Cumborland Mountain, Scott county, 
Va., and Harlan and Josh Bell counties, Ky,, are effecting 
combinations with other owners of largo tracts, of a similar 
character, in the same region, placing it is said some 500,000 
acres of mineral lands nnder one management, for the purpose 
of making sale of the lands or of 'developing them, aiding in 
the construction of this railway for that purpose, — Dispatch. 



The Conglomerate Series of West Virginia.* 

By William M. Fontaine. 

In the May and Juue numbers of the American Journal of 
Science for 1874, 1 gave some account of the strata which, on New 
River. West Virginia, underlie the massive sandstone exposed at 
the Falls of the Kanawha. This account was necessarily imperfect, 
since at the point examined the base of the series was not exposed, 
and the exposures were very unfavorable for a detailed examination. 
During the summer of 1875,1 revisited this field, and made 
further examinationsat points more to the east, with such success that 
I aLii now able to present a detailed section of this field. Since 
the white sandstone of the Falls is the equivalent of what is every- 
where called "the Conglomerate" of the Coal Measures, it might 
to some seem more fitting to call the rocks in question "Sub- 
conglomerate," or "Lower Carboniferous." In West Virginia, 
the strata which occupy the interval between the floor of the 
pioductive coals and the Devonian, are so greatly expanded, and 
so much diversified, that these lerms are not definite enough to 
distinguish ihem. Besides, this New River system occupies pre- 
cisely the horizon which is elsewhere commonly tilled by con- 
glomerilic sandstone alone, lying, as it does, between the red 
rhales of the Umbrul, and the lower productive coals. For these 
reasons I prefer to use the name "Conglomerate Series" for it. 

e reasons it will \k necessary to retain the names "Vesper- 

and "Umbral," of the first Pennsylvania Survey, in 
describing rocks equivalent to those bearing these titles in the 
above named survey. A single instance will show this necessity. 
The system about to be described contains important coals. We 
find also far below them, in the Vespertine of Montgomery County, 
Virginia, near the While Sulphur, West Virginia, and elsewhere, 
well developed coals. To call these Sub-conglomerate or Lower 
Carboniferous coals would fail to distingnish them, 

my second visit to this region 1 made a re-examination of 
the strata at Sewcll Station, the point at which most of the facts 
given in my first paper were obtained. In this last visit I found 
the strata quite well disclosed in the cuttings of the "Incline," 
made since my previous 'inspection. I also made a careful and 
detailed examination of the same strata at Quinnimonl, a point on 
the Chesapeake and Ohio Railroad, distant by railroad twenty-one 
lies to the east of Sewell Station, but about ten miles by air line. 
While the base of the series is not exposed at Sewell Station, yet, 
owing to the fact that the westerly dip is more rapid than the fall 
of the river, even the underlying Umbra! red shales are fully dis- 
closed, and the entire series in question is contained in the lofiy 
hills at Quinnimont, while in their summits they still retain a small 
t of the lower productive coals, with one and some- 
times two coal beds. 

While making my examination at Quinnimont I received valua- 
s aid from Mr. S. F. Morris, C. E., and I take this opportunity 
to make my acknowledgments to him. Mr. Morris had, by 
levelling, determined the height of many points, and examined the 
character of the strata around Quinnimont, in behalf of the 
company owning the furnace and coal mine at that point. The 
data which he kindly put at my disposal were of great assistance in 
checking my own observations. 

During the same summer I also made an examination of the 
country to the east of Quinnimont, esi)ecially that portion in 
the vicinity of the White Sulphur Springs, Greenbrier County. It 
will perhaps be welt to give here some of the facts thus obtained, 
bearing on the general geology of the region, in order more clearly 
to define the relations of the scries 10 be described in this paper. 
In order to do this I will commence at the east and proceed 
west along Ihe line of the Chesa|>cakc and Ohio Railroad, whose 
general course is across ihc strike of all the strata underlying the 
rocks in question. 

We may for a clearer exposition commenee at I^wis Tunnel, a 
point six miles east of the White Sulphur, Here we find Vesper- 
tine strata which run in a narrow belt along the cast face of the 
main Alleghany range, and contain the small coal beds, and plant- 
bearing shales, found near the Tunnel. The main range and the 
country westward for twelve miles is occupied by highly disturbed 
Devonian strata, mainly Hamilton, Portage, and Chemung, with 
probably the Calskill group. In the center of this belt the Springs 
are situated- Six miles west of the Springs, we find, on the east 
side of a small creek, highly contorted Devonian strata, and on 
est side within ico yards, the upper portion of the Vespertine, 
dipping gently eastward toward the t " ' " ' ' ' 

above the Vespertine, in the hill across 1 
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Umbral or Lewisburg limestone maybe seen. The contortions' Section from the mouth of Pitiey River y Raleigh County. 

and other evidences of great disturbance which follow us from the' ^^ ^ conglomerate, 150-200 feet. 

east up to this point now cease, and throughout the wide belt of, ^^ Black slate? with thin coal partings, coal not seen, 10 feet. 

country lying between this point and the Ohio River, the strata Olive gray sandstones and shales, 100 feet. 

undulate more and more gently, until before Qumnimont is reached 1 ^^ ^^^^ blue slates and sandstones, 80 feet. 

the rolls cease to reverse the dip, but serve to keep the strata longer' Q^innimont coal seam, or coal No. 9, consisting of semi-bitu- 

at the surface than they would otherwise remain in that position. I ^j^^^^ ^^^j^ ^ ^^^^ . ^^^^ ^j^^,^ /,^ ^^^^ . ^^^ ^^ bottom. 

This sudden change in structure is not found here alone, al-; splint coal, 14 inches,=8 feet, 

though it seems to be more marked here than elsewhere. It may 1 16. A thick mass'of rocks not fully exposed, which may be divided 
be traced far to the southwest, and probably to the north, and is, as follows: 16 e, olive gray shaly sandstones, 40 feet; 16 d, 

to be explained by the existence of a fault, apparently the most. coal 8, not seen, given as 20 inches thick; 16 c, bluish sandy 

westerly of the system affecting the Appalachian Region in this; shales, 60 feet ; 16 ^, coal 7, not seen, given as 2 feet thick; 

quarter. The development of this fault seems to have, in a great' 16 a, gray sandstone, 50 feet. Total, 154 feet, 

measure, relieved the strata lying to the west, from the disturbing! 15, Fire day and a 12-inch outcrop of coal, seen imperfectly ex- 
force which so highly affected them on the east and it is notj posed, given as i-^^i feet of imperfect splint coal, coal 
necessary to suppose a gradual dying away to the westward of the j Nq. 6, =2-45<3 feet. 

lateral thrust from the east. The conditions seem to imply a cer-, 14. Coal system ; at^bottom interstratifications of coal and slate, 
tain amount of unconformability between the Devonian and Ves-i with one seam one foot thick; (coal No. 5^, and on top, 

pertine, which is not incompatible with other facts observed here. | flags passing into firm sandstones. Good plant impressions 

Proceeding westward along the line of the railroad from the occur here. Thickness, 80 feet, 

fault, the gentle rise of the Vespertine to the west brings into viewj j^, Olive marlites, 40 feet, 

its middle or coal -bearing portion, here also containing small coal 12. Massive firm gray sandstones, 50 feet. 



seams. This is in the vicinity of the bridge over Greenbrier River, In. Coal No. 4, not fully exposed, given as 2)2 feet thick. 

and explains the presence near this stream, of the coal seam men- 10. Firm gray flags and sandstones, 90 feet. 

tioned by Prof. Wm. B. Rogers in his reports. The Vespertine as 9. Coal system, coal No. 3 ; at bottom interstatifications of thin 

it crosses the stream passes into a low anticlinal, which, west coals and strata; on top, shales, flags and sandstones, 80 feet. 

of the river, finally brings down the Umbral limestone to the 3^ Gray sandstones, 75 feet, 

level of the railroad. This position it maintains for along dis- y. Ferruginous limestone, 2 feet. 

tance, as far as Great Bend Tunnel, near the mouth of the 5. Variei^ated marlites, 40 feet. 

Hungert's Creek, Summers County, where it dips under the redi -' Bright red shales and marlites, 30 feet. 

rocks of the Umbral series, which in this district are greatly de-; 4, Coal system, coal No. 2, consisting of coal 8 inches, slate 2;^ 

veloped. The Umbral series seems to possess a threefold character, | feet, coal 8 inches, sandstone 8 feet, and at bottom coal and 

being at bottom blood-red shales and sandstones, in the middle, ! s^late i foot; total =1 x feet. 

grayish, bluish and brownish sandstones and shales, mainly the i 3. Olive and reddish sandstones, passing below into olive 

former; and at top brownish sandstones, blood red and variegated; marlites, 100 feet. 

shales. The shales throughout the series have the texture ofi 2. Black slate, not seen, said to contain i8 inches of coal, (coal 

marlites, and the sandstones, although chiefly argillaceous are Xo. i), given as 11 feet thick. 

sometimes highly siliceous, forming huge cliff's along the railroad, j x. Lower conglomerate, 80 feet. Total =1,197 feet. 

as seen near Richmond's Falls. These three series, the Vespertine, | Under the lower conglomerate is found a transition series, of 

the Umbral limestone, and Umbral shales and sandstone, thicken \vhich the following is a section, determined mainly at Quinnimont, 

rapidly in proceeding from northeast to southwest. Prof. Rogers! ^here the strata are more fully exposed. 

measured them in Greenbrier Mountain, Pocahontas County, a' • o • ^ • 

point about sixty miles northeast of Richmond's Falls on New River, I Transition Series at Quinnimont, 

where the Umbral shales and sandstones are extensively exposed. I 2. Black fissile slates and shales, 20 feet. 

With respect to the limestone I have no data for comparison but j i. Thinly laminated gray flags and calcareous shales, with drifted 



the indications are that on the railroad it is thicker than the, leaves of Lepidodendra near the base; and near the top 

measurement given by Prof Rogers, viz: 822 feet. For the; having numerous impressions of marine shells, while at the 

Umbral shales and sandstones in Pocahontas he gives a tliicknessi top it passes into carbonaceous shales with strings of coal, 

of 1,310 feet. My estimates along the line of the. railroad, which, ; leaves of Lepidodendra and other impressions too much 'ob- 

however, have not the accuracy of measurements, give for this, scured for determination, 50 feet. Total. =70. 

series a probable thickness of 1,450 feet in the vicinity of Rich-j To complete the section cf the strata exposed in the vicinity of 

mond's Falls, distributed as follows: i. Lower red shales and j Quinnimont, I give below a section of so much of the Umbral 

sandstones, 320 feet; 2. Middle gray and greenish sandstones, 820 [series as is to be seen there. 

feet; 3. Upper red and variegated shales, 310 feet. If we compare Section of the Umbral Series at Quinnimont. 

this series with the character ot the Umbral in the vicinity of 

Blossburg, as given by H. D. Rogers, we find an almost identical I 3- Variegated marlites with some nodular limestone, 70 feet. 

distribution of similar strata. The upper portion of the Umbral 
continues to be shown up to a short distance west of Quinnimont, 



2. Gray calcareous sandstone., 20 feet. 

I. Bright red shales, seen 50 feet. Total =^140 feet. 



where the prevailing westerly dip takes it out of sight. These Some of the above mentioned strata merit a more particular 
upper strata form the base cf the hills around Quinnimont, con- Ij ascription, which I will now give. 

trasting strongly in all their physical features with the overlying' \ make in this place no further mention of the remnant of the 
conglomerate series. This latter, whose entire thickness lies above j Lower Productive coals found in this vicinity, but refer to my 
the level of the river at this point, gradually sinks as we pass west, i former paper, where some account was given of their character as 
down stream, being kept above water level for a long distance by, found in the Kanawha Vallev. It is not known how much farther 
broad rolls. It finally passes out of sight two or three miles below , east they extend, but it cannot be to any c^)nsiderable distance. 
Kanawha Falls, and is succeeded by the series of the Lower Pro- No. 21 of the conglomerate series is the only persistent member, 
ductive coals in the Kanawha Region. In this latter series there is^ As it is found everywhere throughout the Appalachian Coal Field, 
a four-feet bed of coal, about forty feet above the massive sandstone, being in many places the sole representative of the series, and as it 
which closes the conglomerate series. This is the equivalent of i is always at a uniform distance below the lowest workable coal- 
coal B of Lesley. This bed still remains uneroded in the tops ofjseamof the Lower Productive coal, it would seem to be entitled to 
some of the high hills around Quinnimont. jbe called, as it has been, **The Conglomerate of the Coal Meas- 

About two miles down the river, on the Raleigh County side, |ures." In Raleigh County, and along New River, it is usually a 
I^iney river empties into New River, A well graded road from; coarse white sandstone, with some conglomeritic i)ortions in its 
the mouth of this stream, passes over the outcropping edges of the j middle and upper parts. In its lower portions it is more flaggy 
entire conglomerate series, and the numerous cuttings made in and argillaceous. It varies in thickness from 150 to 200 feet, 
grading afford excellent exposures of almost every member of the 'In the section I have in my summation taken it at the lower figure, 
series throughout its entire thickness. My section was made along I No. 20, near Piney River, shows at its outcrop only black slate, 
this road. It was verified by a second section taken at Quinni-jit has been opened near Quinnimont, and is said there to contain 
mont by another road, which also passed over the entire series. 'thin strings of coal. Nos. 20, 19 and 18, have no features 
These two sections were compared with observations made at of special interest. 

Sewell Station, and with measurements made by Mr. Morris. The' No. 17. This is the coal-seam which is worked extensively at 
data in the cases in the section, marked as not seen, are given on', Quinnimont, where it is coked and used in the furnace at that 
the authority of this gentleman. The dip is northwest about I place. It is the most persistent and best developed seam of the 
pftjr feet to the mile. I series, being easily recognized everywhere in this region by its 
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peculiar structure. From the flaggy sandstones over this bed at 
Sewell Station were obtained the plants of Devonian type men- 
tioned in my former paper. Ai Quinnimont I could find none of 
these, and it is there remarkably free from plant -impressions of all 
kinds. In Raleigh also it showed no plants. At Sewell Station, 
this seam was at first opened for the purpose of working it, but was 
soon abaiidoned, owing to an apparent thinning out which was in 
fact caused by a slide. 

No. 16, on the Raleigh road, was not fully exposed owing to 
slides, which also obscure ils outcrop at Quinnimont. It presents 
the subdivisions founded on the character of the sandstones given 
in the section, but the coal beds are given on the authority of Mr. 
Morris, and others who claim to have opened them. I have no 
doubt of their existence, for at Quinnimont the black slate accom- 
panying 16 d, or Coal No. 8, was seen. 

No. 15 was only partially exposed at its outcrop on the Raleigh 
road. Next to the Quinnimont seam, it appears CO me to be the 
most promising seam of the field. The fire-clay is of fine texture, 
and sharply distinct from the coal, features not usually seen in the 
coals of this series. 

No. 14, (Coal 5.) This presents in a marked manner a feature 
very common in this field. The coal at its base exists in the form 
of numerous interstratifi cat ions of coal in thin j)artings, and bUck 
carbonaceous shales; the whole being topped by strata which be- 
come more and more siliceous, and firmer as they ascend. There 
is enough carbon diffused through the base of this mass to make a 
important bed ofcoa), were it collected in one iiia.ss. The condi 
tion of things here shown indicates that there was no deficiency of 
vegetable matter, but that the alterations of level were too rapid 
to permit a great accumulation of coal in one mass. The same 
features to a greater or less extent are shown in every coal bed of 
the series, and it is safe to say that the instability alone of the 
surface, prevented the accumulation, in this series, of coal beds 
thick as those found in the more productive series which lies above 
it. Many good plant impressions occur here. 

No. II, from its outcrop, seems to be a promising bed of coal. 
Its thickness was not fully disclosed. Mr. Morris gives it as two 
and one-half feet thick. It shows at its base Stigmaria rootlets. 

No. 10, stands out in high cliffs. Some of the other sandstones 
of the series also present firm perpendicular outcrops. 

No. 9, is well exposed on the road in a high cliff'. It presents 
the same features as number fourteen, even more strikingly. Nu 
merous thin seams of coal, intermixed with carbonaceous shale. 
some of them three or four inches thick, form the lower portion for 
a space of seven feet. Vegetable matter in the form of films of 
coiil, and impregnations of the sandstones and shales, occui 
the height of thirty feet. Only a few Lepidodendron leaves 
' were found here. 

No. 8, is a massive and siliceous sandstone, forming high cliffs, 
and resembling to some extent No. zi. 

Nos. 6 and 5, are interesting for the recurrence here, in 
middle of this coal-bearing series, of the same conditions which 
prevailed in the formation of the upper part of the Umbral series. 
These two strata are most strikingly like the red and variegated 
marlites and shales, found in that portion of "the Umbral, and 
might easily be mistaken for them. 

No. 4, is well exposed on the Raleigh road. No plants 
were found in it. 

No. 2, is not exposed anywhere so far as I have seen. The 
terval occupied by it, lies between the massive rock, No. 1, and 
Ihe crumbling strata of No. 3, which arc especially prone to slide 
dowu over the precipitous cliffs formed by No. 1. Hence at all 
the places examined by me, this portion was buried under a mass 
which had come down from above. Its character is given on the 
authority of Mr. Morris. 

No. I. This member of the series I consider to be the base of 
the conglomerate series. It is one of the most prominent feature; 
in the hills, standing out as it does, not far above their bases, ir 
immense precipitous ledges. It forms the first stratum, which in 
dicates a decided change from marine to terrestrial conditions. It 
is much nearer a true conglomerate than No. 21, for many of the 
layers contain pebbles, a half inch in diameter. It is usually a 
coarse, open-grained, purely siliceous sandstone, lying in very thick 
beds. Near the bottom it is brownish in color, but above it is 
white, having many ferruginous stains. In many parts of this 
sandstone, particles of carbonaceous matter, in the condition of 
charcoal, are seen, produced from drifted fragments of trunks and 
limbs of trees. This condition of the vegetable matter is no doubt 
due to the ready escape of the bituminous matter from the porous 
sandstone. Sometimes pretty large angular fragments of the brown 
sandstones of the Umbral are found associated with these fragments 
of trees, and in some cases the pebbles of the conglomerate portions 
are of limestone. This rock is no doubt the heavy sandstone men- 
tioned by Professor Rogers as found some distance to the east of 



this point, forming the summit of Little Sewell Mountain. 

Underlying this rock is found a series of beds which are evident- 
ly the products of a period of transition. They are well exposed 
near Quinnimont, and exhibit some interesting features. No. i 
if this series is a thinly- laminated, argillaceous, gray sandstone in 
ts lower part, but becomes more and more calcareous toward its 
ipper portion, where numerous impressions of shells arc found, a 
list of which will be given farther on. At ils summit, which is not 
seen at Quinnimont, but is yftW exposed on the Raleigh road, 
there is a good deal of vegetable matter mixed with the shale, and 
which is the product of plants which have grown on the spot. This 
is the lowest indication of an attempt at coal formation, seen in 
this region. From the indications, there is little doubt that in 
some places this hori/.on may show a little coal. Professor Rogers 
mentions that near the top of Little Sewetl, and immediately over 
the red shales of the Umbral, he siw a small coal-bed. It is no 
doubt the stratum now described. The other strata given in the 
sections above present no points of interest. 

From this account of the coal-bearing series in question it will be 
seen that it occupies the horizon of the so-called."Coal-measures 
Conglomerate," and it would seem to be simply a greatly expanded 
portion of this widely extended formation. Lying between two 
huge plates of massive sandstone, either of which has equal claims 
to the title of conglomerate, the name which I have given 
it seems justified. 

Almost no exploration has been made in the country to the east 
of Quinnimont, and hence the limits in that direction of this series 
cannot be given. That it does extend farther east is known. 
Since my inspection last summer, I have been informed that a five- 
foot bed of coal is found near Hinton, 800 feet above the level of 
the river. Hinton is near the mouth of Greenbrier river, about 
fifteen miles farther east than Quinnimont, measured in an air-line 
across the strike of the strata. 

To the southeast and south, it is found in the counties of Wise, 
Russell and Tazewell, as may be seen from the account of these 
counties given by Professor Lesley, in his paper read before the 
Am, Phil. Soc, April 21, 1871. Professor Lesley shows that 
under the so-called "Sheep Rock"* in Wise county about 700 feet 
of coal-bearing rocks are disclosed, with the base not shown. The 
"Sheep Rock" is No. 21 of the Piney River section. In this 
space two coal beds are to be seen ; one, a six-foot bed, lies at the 
very base of the hills, and the other, a two-foot bed, is a short 
distance above it, A similar formation exists in Russell and 




Tazewell counties. These coals are not to be confounded with 
the beds seen in Montgomery county, for the latter are found in 
the Vespertine strata, and are of the same age with those near the 
White Sulphur in Greenbrier county. The basin, in which these 
conglomerate coals were formed, evidently extended Still farther 
east than the counties described in Professor Lesley's paper, as the 
considerable development of this series in them shows. But in th-.; 
more easterly extension of the field, the number of seams have di- 
minished, especially in Ihe upper part. On New River in Raleigh 
county the most important coals are found within 700 feet below 
the upper ledge. 

As we proceed northward, along the eastern outcrop of the series, 
it has been more extensively affected by erosion, and has been 
swept off from the greater part of Monroe and Greenbrier counties, 
these being occupied mainly by the Umbral shales and limestone. 
Professor Rogers mentions finding at the top of Greenbrier Moun- 
tain, in the northeast part of the county of that name, a massive 
sandstone resembling the conglomerate. This is no doubt a 
remnant of the series. North of this point, in Rich Mountain, in 
Randolph county, the entire series is presented, capping the 
mountain, according to Dr. Stevenson. But here it has undergone 
an important modification, from the loss of the shaly central 
portion, and the almost entire disappearance of the coals. 
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Iron Furnaces, Mines, etc. on and near the Atlan- 
tic, Mississippi & Ohio Railroad. — The following list, 

prepared for The Virginias by Major Henry Fink, one of the 
Receivers of the A., M. & O., gives the names, names of pro- 
prietor or company, location, capacity and condition, in 
January, 1880, and distance from shipping points on A., M. & 
O., of the Iron Furnaces and Forges; Lead, Zinc and Salt 
Works; Copper, Coal and other mining operations on and 
near the line of this great trunk railway, — a line of 408 miles, 
across Virginia, with a tributary country abounding in untold 
mineral, forestal and agricultural wealth. We hope to devote 
some future number of our Journal to a presentation 
of its resources. 

The list begins at Bristol, at the Tennessee line, where this 
road joins the E. Tenn. and Geo. R. R,, and takes the works 
in their order tb the eastward. 

1. Eagle Furnace, R. & S. Stone, Bristol, Tenn. In Sulli- 
van Co., Tenn., 5 ms. from Bristol. Capacity 600 tons a 
year. Out of blast. 

2. Panic Furnace, Terry & D. Pierce, Wytheville, Va. In 
Smyth Co., Va., 6 ms. from Rural Retreat. Capacity 1,800 
tons. Out of blast. 

3. Speedwell Furnace, D. El James & Son, Speedwell, 
Wythe Co., Va., 7 ms. from Crockett's. Capacity 1,400 
tons. In blast. 

4. Wythe Furnace, Sayers, Oglesby & Co., Wytheville, 
Va. In Wythe Co., Va., 7 ms. from Crockett's. Capacity 
3,000 tons. In blast. 

5. Raven-Cliff Furnace, Crockett, Sanders 4& Co., Crockett's 
Depot, Wythe Co., Va. In Wythe Co., 9 ms. from Crockett's. 
Capacity 3,000 tons. In blast. 

6. Eagle Furnace, Crockett, Sanders & Co., Crockett's De- 
pot. In Wythe Co., Va., 9 ms. from Crockett's. Capacity 
1,200 tons. Out of blast. 

7. Grey Eagle Furnace, B. Gallup, Wytheville, Va. In 
Wythe Co., 10 ms. from Wytheville. Capacity 800 tons. 
Out of blast. 

8. Huddle's Forge, David Huddle, Brown Hill, Wythe Co. 
In Wythe Co., 11 miles from Max Meadows. Capacity 400 
tons. In operation. 

9. Brown Hill Furnace, J. P. M. Simmerman, Brown Hill, 
Wythe Co., 10 ms. from Max Mcadow^s. Capacity 800 tons. 
Out of blast. 

10. Walton Furnace, Howard & Sanders, Max Meadows, 
Wythe Co., 6 ms. from Max Meadows. Capacity 800 tons. 
Out of blast. 

11. Cedar Run Rurnace, Graham & Robinson, Graham's 
Forge, Wythe Co., 7 ms. from Max Meadows. Capacity 400 
tons. Out of blast. 

12. Graham's Forge, Graham & Robinson, Graham's 
Forge, Wythe Co., 6 ms. from Max Meadows. Capacity 400 
tons of pig and 200 tons of blooms. In blast. 

13. Reed Island Furnace, Graham & Robinson, Graham's 
Forge, Wythe Co., 12 ms. from Martin's. Capacity 800 tons. 
Out of blast. 

14. AUisonia Furnace, D. S. Forney, Graham's Forge, 
Wythe Co., 12 ms. from Martin's. Capacity 400 tons. 
Out of blast. 

15. Radford Furnace, Isett and Culbertson, Radford Fur- 
nace, Pulaski Co., Va., 9 ms. from Watson's. Capacity 3,600 
tons. Not in blast. 

16. Sinking Creek Furnace, John's Mountain Iron Co., 

near Newport, Giles Co., Va., 17 ms. from Cliristiansburg. 

Out of blast. 

All these are charcoal furnaces and forces and necessarily of llinite d 
capacity. They arc located near immense beds of the best of iron ores. 



When the railway in process of construction, from the C. & O. R'y upr 
New River, is completed, so the coke from the Lower Measure coals 
(tlie best known for blast-furnace use) can be brought cheaply to these 
ores, the largest of furnaces will take the place of tliese, and along this 
great belt of Potsdam iron ores tliere will yet be an immense and 
cheap production of iron. 

17. The Wythe Lead and Zinc Mine Co., J. C. Raper 
Agent, Max Meadows, 11 ms. from Max Meadows, in Wythe 
Co., now working, produce 600 tons of lead and 2,000 tons of 
zinc ore, a year. 

18. The Mercer Zinc Works, of the Mercer Zinc Co. of 
Trenton, N. J., 10 ms. from Max Meadows, and now at work, 
have an annual capacity of 1,000 tons. 

19. The Bertha Zinc Works, at Martin's, Pulaski Co., are 
now making spelter from ores obtained from Cripple Creek, 
Wythe Co. 

20. The Ore Knob Copper Co., of Ore Knob, Ashe Co., N. 
C, now^ working, brings its product 40 ms., to Marion on the 
A., M. & O., for shipment. 

21. The Holston Salt and Plaster Co., at Saltville, Washing- 
ton Co., Va., now produce 32,000 tons of plaster and 500,000 
bushels of salt, annually. 

22. The Buena Vista Co., of Saltville, Washington Co., Va., 
markets 1,800 tons of plaster yearly. 

23. The Altoona Coal and Iron Co. is bringing anthracite 
coal, in moderate quantities, from its mines in the Lowest Coal 
Measures (No. X), by narrow-gauge railway, to Martin's. 
The same coal is mined near Christiansburg and Vicker's and 

shipped to stations near for local use. 

All of tlie preceding works are in or near the Great Valley, between 
the 290th and 408th mile posts, from Norfolk, of the A., M. & O. 
Farther N. E., in the same section, abundant beds of iron and other 
ores are awaiting development. The prospect of an early completion 
of the Buchanan & Clifton Forge and the Valley railroads, opening the 
way to these for New River coke, will attract the attention of the 
iron-makers to them. 

24. The Birmingham Iron and Coal Co., at Mount Athos, 
Campbell Co., Va., 6 ms. below Lynchburg, near the 198th 
mile post from Norfolk is now mining, and shipping to the 
North, hematite and magnetite iron ores from the James 
River Iron Belt, so fully described in the January No. of 
The Virginias. 

Iron Items. 

The Elk River Iron Company, Strange Creek, Braxton county, 
West Virginia, is now making from 7 to 8 tons of charcoal iron a 
day. It is boated down Elk River to Charleston. 

The Arcadia Iron-works, usually called the Boyd Furnace, on 
James River, below Buchanan, Botetourt county, Va., was sold 
January 6th, 1880, for ^125,000, to a Pennsylvania company, by 
Maj. John W. Johnston, commissioner. This estate includes some 
20,000 acres of land in fee simple, and iron ore rights on about 
4,000 acres besides. It extends for nearly 10 miles along James 
River and the James River and Kanawha Canal, ard reaches back 
on the western slope of the Blue Ridge to near its crest and to 
the vicinity of the Peaks of Otter, — its location is shown on the 
map in the January number of The Virginias. There is a hot- 
blast charcoal furnace on th^ property. It has large bodies of 
woodland and very extensive deposits of iron ores. The mining and 
shipment of ore, on a large scale, by the canal, to the North, will 
first engage the attention of the purchasers, who have already a large 
force at work opening the mines. The old furnace will be put in 
working order at once, and arrangements are under way for con- 
structing new furnaces. When the Buchanan and Clifton Forge 
Railway is completed, it is proposed to ship ores westward from 
these lands. 

The Washington Gity and Virginia Mining Company, organized 

in Washington, D. C, under the auspices of Capt. Hugh Thomas 
Douglas, of Catlett's, Fauquier county, Va., will soon commence 
mining a deposit of iron ore on the London farm, on the James, 
44 miles below Lynchburg. Prof. New, of Washington, will be 
the chemist of the company. 
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Out AdveTtisers. 

The attention of our readers ib called 
to onr advertisements. We can endorse 
our advertisers, in their respective eall- 
inge, as capable and reliable men. We 
know them all personally. No one need 
have any fear of buying a bad title in 
Virginia or West Virginia if it lias been 
pronounced good by the attorneys and its 
lines have been found correct, and not 
"interlocked," by tlie engineers that ad- 
vertise in The VikcixiA-i. The farms 
advertised are nil tliut they olain» to be. 
The advertisers of mineral lands have, 
we very well know, wme of the beet in 
the country, and they will sell them at 
prices merely nominal comparfd with 
their intrinsic value. The invitation of 
proposals for coal and coke for the 80-ton 
iitrnace at Low Moor, rapidly approaeli- 
ing completion, is but the begmning. 
ThonsandB of coko ovens are needed in 
tliB New Kiver District to supply the de- 
mands of. the next two years. Coal 
lands can be boiitjlit or leased on favor- 
able terms, and there is no business has a 
better prospect than coke-makii];j;. 

We beg pardon, in advance, for making 
public the following extracts from some 
of the many letters we have received since 
the issue of onr last number: 

"Ihavei^imply givfnitacnrsoryiiknfe, 
and from that am convinced it iri:'ji;ii: U> 
"be a valuable paper and sliooM Ik; .i i>ii.v- 
jng one. Staunton seems to I"' wnkiit:; 
up."— C«/H!. W. ir.J)/;7/'i^i.i. ..fPittshurg, 
Pa., Receiver of Castle Shannon & Pitts- 
burg R. R. 

"You have my hearty wishes for the 
eucccBs of your paper. I congratulate you 
on its handsome appearance, and on the 
value of its contents." — Wm. M. Fon- 
tain^j Prof, of Geology University of 
Virginia. 

"I congratulate you on your enterprise, 
and will not only subscribe for it myself 
but do what I can to extend its circula- 
tion. Your enterprise is one of the needs 
of the State and I hope that you may 
receive a liberal support and be encour- 
f^ed to press forward in t!i p new field of 
development tor the growth nf onr Old 
Comnion«'ealth."^jl^i/. 11'. T. Sutkerlin, 
Danville, Va. 

"I am in receipt of your new paper, 
which promisee to be one of great inter- 
est. I will file it carefully, and have it 
bound for reference to the geological de- 
partment of tlie National Museum.^ 
Prof. Spencer F. Baird, Director of the 
Smithsonian Inst., Washington, D. C 

"The receipt of The Vikginias is as 
■welcome as it was unexpected. Not only 
to fill agreat want in a district of country 
tliat promises 'to be Staffordshire ut'ili'.- 
world, but also becoming the expcctali-jii 
to do a material service to a large num- 
ber of tlie citizens of the Old Common- 
wealth. In addition to our subscription 
■we would gladly aid in its circulation." 
— Norria cB Brother, Baltimore, Md. 

"The paper has interested rae exceed- 
ingly, and if properly supported by those 
meet interested in the development of 



the vast and varied resources of onr re- 
spective States, will do a world of good in 
aHvancing their material prosperity." — - 
Hon. Alex. R. Bottler, of West Virginia. 
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Manganese. — The Crimora Compa- 
ny mined and shipped in December, 1S70, 
25C gross tons of manganese, losing a 
week for the holidays. It is now putting 
up additional crushers, &c., to accommo- 
date the increased output of its mine. 



Slate.— The Red-Bud Slate Quarry, 
on the Valley Railway near Stannton, 

worked by Messrs. Owens & Euckoy, 
quarried, shaped, and shipjied to market, 
in lH7i), 300 mantels, 1,000 hearths, 50O 
feet of wainscoting, 1,000 feet of steps, 
30 black-boards, and some 700 feet in 
other fonns, of the superior slates there 
found, near the junction nf^the Middle 
and Upper Cambrian rocks, II nnd III, 
and in tne same relations as the noted 
slate quarries of Pennsylvania and Ver- 
mont. These Red-Bnd slates have proven 
to be well adapted to inarblei^iiijg. 

The slate quarries of Buckingham Co., 
Va., are said to be doing three times as 
much business as they have done for the 
past two years. The well-kown superior 
character of tliese Archaean slates and the 
facilities for marketing them by water 
ought to bring a large development to 
the trade in them. 



Gold.— The Booker Gold Mine, Buck- 
ingham fcoiuity Va., is reported as doing 
a good business. The gold mines of J. 
B. Gillirtm in that county, opened last 
year, has been sold to a New York com- 
pany for $14,000.— Buckingham has nu- 
merous gold mines, the productiveness of 
which is well known, that can be bought 
on the most liberal terms. We are very 
sure that gold-mining can be made to 
pay well in the Virginia "gold belt" if 
conducted with capital and still. 

Coal.— In the Cliesterfield coal basin, 
near Richmond, Ya., alter two years of 
constant labor, the water from the Rac- 
coon pits has been drainedinto the Bright 
Hope pits, and so brought under control 
so the Lii-ight Hope mine will be able to 
again do a successful business. 

Wagon lines are now running from 
the Dora Coal Mine, at North River 
.Gap, AiiL'iisfa I'ounty, Va., to Harrison- 
burg and _iutermediaie points, delivering 
coal, semi-bituminous from the Saylor 
vein and anthracite from the Shaver 
vein, for local consumption. A writer in 
the VaUey Virginian reports the above, 
and that the Shaver vein is "about nine 
feet thick." 



PERSONS WISHING TO MAKE 
'• investments in Iron and Coal Lands 

and in other Mincnl i'rr>pcrty . ..nd in Timber Lanill in Vilgfn- 
"" *" "*'""'' "'eJ^JIolS, BELL a CATLETX 

Tbey Refer to— A. A. Low. Bwt. and C P. HiiniiDilon. N'. 
Y. ; Geo. ¥. MdOeane and Wm. J. Lewis. PiiiiburK, Pa. : W, 
W. Manin, Allfrfiiny Ciiy, Pa.. Jolin .Mcj"s, Aililand, Ky. , 
K. S. Wimlow. Cincinnati, Ohio. 

pAINTS AND MANGANESE, 

I oiler fsr Icue. Dn liberal termt, Iht dep«il> of SfaiU-A- 
neua nnd MiDernl Paints. eoiBiicing; of OSm. 

laie neilr nihenvUl' DepDt"un Ch«ape>ke «'bhia Raillway 

Virii'eiL'' Eaainliuiion invilnl. Coiropondence miv be kwj 
with Ihc iindenigned at ^'isbenvillc, or fail cdudkI, Thonu 1>. 
Ranjun. ai Staunton, Va. 

SAMUEL H. STEELE. 

/^OAL AND COKE "WAN'TED. 

Propn^ition^wili be received Wl-fae I.DW Moor Ircn Com- 
e?SJ l" co3e'mrc° a jlHy . 'tialatialeoffrom 

100 to 150 Tons per Day. 

Cokt at me of;5 to 100 to»'pfra«T. 

Address Oeoree T. "WioUoB. Engineer and Man- 
afiilg Direclor, Low Aloor, Allcshany county, yilgillia. 
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TJUDSON & PATRICK, 

Attorneys at.Law, 



Staunton, Virginia. 



_ Htd Addreti : Send Fjtpnu Matter Care at 

StUMu:ida>h Inn Workt, MILNES & HOUCK, 

Page coumy, Va. MjiriiDnbuig. Va. 

vy M. BOWEON, F. C. S, 

Analysis of Ores, Minerals, and 
Technical Substances. 



ti TlSky R^nk. ™ 



J. Randolph TiKlicr. H.tit.(>i>. Tucker 

'pUCKER & TUCKER. 

Attorneys at Law, 

Staunton, Virginia, 



T AIDLEY & HOGEMAN, 

Counselors at Law, 

Charleston, Kanawha Co., "West Vii. 



Vyil'I'IAM A. QUARRIER, 

Attorney at Law, 

Charleston, West Va. 



Attorneys at Law, 

Stauntim, Virginia, 

Attorney and Counselor, 

Staunton, Virginia. 



r\ &A. H. FULTZ, 

Attorneys at Law, 

Staunton, Vir^jinia. 



J.Fred. Effinger. KdImti Craig. Challci Cnitin. 

pFFINGER, CRAIG & GRATTAN, 

Attorneys at Law, 

Staunton, Virginia. 



T WISE NORTON, 

J • 2023 N. 18th Street, 

Philadelpliia, Pa. 
Commissioner of Deeds 

fur Tir^nia, Wat Tit^inia, Kenti<c1<r, >nd North Carolina. 
IlaYing made Viminia, West Virginia, and Kentucky land 
litlet a 'qxcjil Miidy lur ycart. and bduB (jmiliar miili Uie tilla 
In Ac large lurveyi, I an prepared lo fLirniib repnni upon Ibc 
«aBKj vitft abstract, plat utd cunnectcd map uf af^uinuta aa- 
veys Alu Nonh Carglina, Ten»«n>ci:. and tjeirfgla LlElel a 
Npeci-ilty. Title:. c;camined md ptiritfcied, ta^n amuigt^d. a-^- 



d.ueoloaiea. .., _,, _^_ 

Land platted ami inappnT^ convfvanciJtK uencr.tlly atti:ndcd « 

uuiRd L'ntreapi.ndeiice adS^nc^ K J, Wi^Kjfi.aTnx, 1-. ( 
Bux lBy», Phiblklplilj, Pa., vill recrive pculupt allentiun. 

t7 AXAWIIA, -VVEST VIKGINTaT 

Coal Land?, in Larjjc i»r Small Tracts. 

Mineral Lands in Virginia fur Sale. 



[ ED. HOTOHKISS, 

' Staunton, Virginia, 

Consulting Engineer ; 

Eianilnu and Reports on Minend Lands and their Tiilei 
makH Ceolugiul jnd Toi«Kraphical Surveyi, Mapa.&c. Ma: 
be cooiultedm reference to purchase of lanjii in Va. and W. Va 



p C. VINCENT, 

Civil Engineer ; 

No. 14 W. Main St., Stannton, Va. 



C FISnER MORRIS, 

Mining & Civil Engineer; 

Quinnimont (C. & O. R'y), W. Va. 

ncral and nlhct Lands 5ur*e)-ed, Mapped, and Reported 
Mines opened surveyed. &:. Is located in the N<:> Kivcr 
Region. 

FIRST-CLASS SHENANDOAH 
>■ VALLEY FARM FOR SALE.— 



No. 3 cuidaininA IVtMiTC', nraily all cleared aw] in fine tain, 
diiinn. ^iuuinlliBllBK.iirKisher'villeiiali'Hiaf Chesapeake 
k Oliiu Railway, and iVi miles S. of E. from Suunion. 1 ehiu 
liberal. Addn.!. F. M., J, U . or U*T11) S. HELL, 

Fiihcrsvllle, Auitiuta Cg., Va, 

t 'A~RMi NG~ IRON O RE, AND" 
'^ TlMliEU LAND FOR SALE. 
On James River, Allegliaiij Co.,Va., 

II Clifton FoiKe.iheiuncLloKDf the Chesapeike ft Ohio and 
Buchanan and Clifton Form railiray.. Tract includes i,ii« 
acie9ofFiKST,^'L*H. vrell-impnived,JacnesKiverF.uniingUiDd: 
fine niinenil iptings ; a lawe body of superior pine and nak 
tlmber.and.ilTnei&ptisitDrironDrtlaneatellsiDnof the noted 
CaUle Furnace beds). Water supply abuodaiit. In a rapidly 



T^HE VALLEY VIRGINIAN, 
*■ Staunton, Virginia. 

S. M. Yost & Son, Proprietors. 

Terms: J2.00 per year. 

T ViHGIHlAH is an independrmt Republican newspaper, 
devoted principally to tbeinterei IS of the Gnat VBlley,aiH[Hin- 
cial BcKlons adjacent iherelD. Its circulation Is larger than thu 
of any other weekly newspaper puliljshed in Virginia, Aa an 



c 



OAL AND TIMBER LANDS 

FOR SALE OR LEASE. 

I, 1. Presideni of % Und Company, has for 



other meulluigioa] uses. Fi 
wIl CO it, Pitsidenl, 



HjrtTord, Connect 



T RON LAND FOR SALE. 

200 AereB on West Slope of Blue Ridgej 

s, Chesapexke ft Ohn 
January tio. of Tm 



\Vr A. BURKE, 
• ' ■ Stannton, Virginia. 
Sole Agent for Niitallburg Coal & Coke ; 



rriRE CREEK "COAL AND "COKE 

^ COMPANY, 

Firo ('reek, Fayette Co., "Weft Virginia, 

Red Ash Bituminous Steam Coal, 



Wholesale and Retail Dealer in 

Hardware, Cutlery, &c,, 

Augusta St., opp. Court-house, 

S taunton, Virginia. 

a"' E. 'miller, 
■^'■* Staunton, Virginia. 

Uliolesak and Retail Dealer in 

Hardware, Cutlery, &c., 






E of its c< 



"pUE "STAUNTON SPECTATOR," 

■'■ lanE.'SIain Street, 

Staunton, Virginia, 

Subscription Price, Ja.oo per annum. 

The "StucTATCHt" is publislied every Tuesday mornini, at 

Auzusia county hifl a thrifty ngrieultural and manii&ciuring 
popuuiEon nf upwnrds Af jojjx. and the lands are very ienllc 
and pnuiuctlve, and it is hy &r tne most populous and w^thy 
seciiun of the i^t Valley of Tirainia, 

upwai-d«or£,<ua,and BVery larveadjacent populaiiun not now 
emhraced within the city limits. It 1. notedfur iu fine Female 
CDllei|e> of very high grade, which are attended by about jdd 
. ladies firom Southern, Xonhem and Wealem Sialo, rhe 

d Public Schnuls, Aod other male and Icmale ichoola of 

high grade. It is also the seat of twouf the principal State la- 
s1iluliDi»— the Western Lunatic Asylum and the iDitltutJon for 
he Deaf and Dumb and the Kliiid— tiro National Banks doing 
L bnsiods of over ttjxiopaB, Iran Ibundrict, machine ihopa, 

recl'ed fine water-works.atacosi'oT about (100,000. TheVnlley 
iaUmad, abrantih oTlheBaltlnure and Ohio Railway, inienecu 
he Chesapeake and Ohio grand thn).wh line at this point. 

Travtllen and plensure-seekers wilflind Staunton a moat de- 
ighiful place to spend the summar months as the climate is 
ituelnR and heallhliil, and the scenery and surraundings p<c- 

ITie "Spccuioi" was the finl paper establiilied a1 this place, 
leaiiy a centuiv ago, and it is now in its sstb iKdume. tuider its 
irescnt title. Its Hst of ftubscriben is larger than than that of 
iny other paper west of the Blue Ridge, and is, therefiire, the 
■est advertising medium in the Valley uf VlrEinia, or in Weii 

K^rchanti, Iradamen and others, wishing lo call theatteniiini 
of thepuhlic to thcic business will promote theit inlerals by 

rhe Jok OBca is equipped with the necessary machiDcryand 
teriiU for the prompt eitecution of printing of all kinds at 
rnta. Address ■■SrAiKTOH IpKTTATon." 

Staunton, Virginia. 



John Echols, I'le 

al"^ 

of Staiinton, Virginia. 
Designated Depository and Financial Agent 
of United States. 

CipUilBtM^ tZDO.OOO; enrpluulCndlTUtdProSn, t3H,0«. 



AUGUSTA NATIONAL BANK, 
Staunton, Virginia. 



,t. Farmers' and McfeI 



"\ riRGINIA HOTEL, 

* Staunton, Virginia. 

The "Old Reliable," The People's Favorite. 
Complete in all its Appointniente. 






AFLIN &, RAND POWDER CO., 
-- ARI.'^TA irOGE, Agent, 



The Virginias. 

A Mining, Industrial, and Scientific Journal : 

Devoted to the Development of Virginia and West Virginia, 
. I, No. 3. J- Staunton, Virginia, March, 1880. ■{ Price 15 Cents. 



The Viri 



1 n las, 

PUBLISHED UOKTHLT, 

Bv Jed. Hotchkiss, ■ - - Editor and Proprietor, 

At 346 S. Main St.. Btnunton, Va. 



Trbhb, indnding postage, peryear, in advance, Sl.50, Single 
numbers, 15 cents. Extra copies $10. per 100. 

This Number of "The Vlrglnlai" is largely rtevoted to the re- 
sources and developments of the easterly half of the Shenandoah 
Valley in Virginia and West Virginia, the region traversed by the' 
Shenandoah Valley Railroad and to that railroad, in pursuance of 
a promise made in our last issue and of our general plan of collect- 
ing in one number detailed information concerning some ]>articu-i 
lar portion of these States. In addition to a considerable space! 
occupied editorially on this subject, we present several articles, by 
gentlemen of recognized ability, relating, directly or indirectly, to 
the same thing. — That by Prof. Campbell is spoken of elsewhere ; i 
it is the best published guide to a knowledge of the geological 
structure of the region in question and the location of its beds of. 
iron ores. — Those by Prof. Prime relate especially to the mineral 
deposits of the Blue Ridge and its foot-hills in Page and Warren ' 
counties, and to those of the northeast group of the Massanutton 
Mountains in Shenandoah; they present the facts of his personal ob- 
servations made in 1 849. The able reports of this ger tleman on "The i 
Brown Hematite Ore Ranges" and "The Brown Hematite Deposits 1 
of the Siluro-Cambrian Limestones," of Lehigh Co., Pennsylvania,! 
issued by the Second Geological Survey of that State, in which Ik-j 
was an assistant, have given him a national reputation, and prove 
him ca]>able of speaking understandingly, as well as authoritatively, 
concerning the iron ores anil other mineral dejiosits of the Shcnan- 1 
doah Valley, which is part of the same Great A''alley, geologically I 
as well as tojx>graphically, as that in which the great iron-nuikingi 
county of Wiigh is situated. His estimate of comparative quani i- 
ties of iron ores has a special value.— Prof. Egle^ton adds his lesli-| 
mony in regard to the abundance and excellent quality of the iron i 
ores of this region, and does not fail to say, what his personal 
observations have prepared him for saying, that the Shenandoah 
Valley Railroad will place them within easy rtach "of one of tlif 
best fuels in the United States for their manufacture." — Mr. Bow- 
ron is the chemist of the Shenandoah Iron Works, and lives in the 
portion of this region he describes. His analysis of the pig iron ; 
made at Furnace No. a shows it to be one of great excellence, evLn , 
good enough for the fastidious demands of the Bessemer steel 
makers. — The brief extract from Mr. Spilsbury show.i that the large , 
deposits of the titaniferous magnetites found along this line, can, 1 
under proper treatment, be made to produce the l»est of irons. 1 

Attmtion Is Invited to Advertisements ;— Of the sate of the | 

"Betty Martin" iron mines, in the Piedmont Virginia belt of; 
specular and magnetic iron ores ; a very valuable and most favora- 1 
bly located iron ore property; — To the Blackford Forge property, 1 
on the line of the Shenandoah Valley R. R., offered for sale; — To' 
the Wire Tramways, the cheap.-st appliances for reaching mines of i 
all kinds, especially elevated ones, furnished by the American Wire 
Tramways Co.; — To the supplies offered by the Lynchburg Iron 
Works; — and to thchighly valuable Smithers-Oauleyroal lands,, now 
in the market. 

Want of Space has crowded o\n many items of importance re- ' 
lating to our mineral development. — Lands are changing hands, 1 
prospectors and miners are busy, old furnaces going into blast and 
new ones being built, the railways are over-burilened by freights, 
existing railroads are undergoing repairs and adding to their rolling 
stock, and new lines, some main ones and others mineral branches, i 
are in course of construction. — The outlook is a satisfactory and i 
comforting one, for these Virginian States are now marching to 
their legitimate place, the front rank, in the mining .and 
mannfacturing world. i 



•"The Siltirian Formation in Central Virginia " the able paper by 

Prof. John L. Campbell of Washington and Lee University, — 
which through his courtesy and that of the publishers of the Ameri- 
,can Journal of Science and Arts, 'for which we tender thanks) we 
'present this month to our readers, revised and with all the costly 
illustrations that accompanied its appearance in that leading 
jScientilic Journal, — will amply repay a most careful study whether 
considered from the scientific or the eionomk stand-point. It 
! might have been called The Rock Formations of the Central 
j Valley Plateau and its Mountain Borders and the place of their 
included iron md other ores. It throws much light on the geolog- 
I ical positions and relations of the several i ron -o rebel ts lying west 
of the Blue Ridge, especially in that portion of the Central Valley 
Plateau described in Prof. Campbell's "Report on the Mineral Re- 
sources of the Valley of the James" published in the January No. 
of The Virginias, but its clear and accurate descriptions and geo- 
logical section are applicable, substantially, to every part of the 
Great Valley and its boundary and included mountain ranges, the 
Archaean and Cambrian ones of the Blue Ridge on the east, and 
the Si lurio- Devonian ones of the "North" mountains on the west 
and the "Massanut tons" in the middle. This is a most valuable 
accompaniment to this Shenandoah Valley No. of The Virginias 
and we especially commend it to those engaged in developing the 
iron-ore deposits near the line of the S, V. R. R. 



Hamilton's Metallic Paint, made from a brown ochre, mincfl by 
Captain A. M. Hamilton, of Harrisonburg, Va., from the western 
base of the Southwest Massanutton Mountains, near Keezleiown, 
Rockingham county, Va., from a fine bed near the junction of 
formations ii and iii, the Valley limestones and the Massanutton 
slates, will soon be placed on the market by Messrs. French, Rich- 
ards & Co., of S. W. Cor, York Ave. and Callowhill St., Philadel- 
phia, Pa. Prof. J. _L. Campbell recently analyzed this brown 
ochre, drieti at 211° Fahr., and found it to consist of 52.28 per 
cent, of peroxide of iron (ferric oxide), r.15 oxide of manganes-/, 
40.22 clay (with a little very fine silica), and 6.35 combined water. 
Its specific gravity, powdered, was 2.82. As Prof. C. remarks: 
"The iron and manganese give it a clear brown color and good 
body, and the clay gives tenacity. Its texture is very fine," 

We are pleased to announce the o|>ening of this new ochre bed 
and that Captain Hamilton will very soon commence mining the 
crude ochre on a large scale and hauling it to Harrisonburg, where 
it will be ground and prepared for market. There are doubtless beds 
of iron ore, as well as others of ochre, on the western slope of the 
Massanuttons, and we expect to see a new mineral belt develojied 
there before long. Capt. H. is a good pioneer in the work. 



The Pittsbnrg, Fa.. Chamber of Commerne was addresse<i on the 

subject of a Southern Railway from that city across West Virginia 
and Virginia and into North Carolina, and the iron and other re- 
sources of the country it would traverse, — by Gov. Mathews of W, 
Va., on the 8th, and by Maj. Jed. Hotchkiss of Virginia and Prof. 
W. C. Kerr of North Carolina on the 9th of the present month. 
A large number of the most substantial and influential men of that 
great iron manufacturing centre gave these gentlemen a cordial 
welcome and their message a most respectful and attentive hearing. 
The Pittsburg ZJ/j^fl/fA, commenting on the meeting of the 8th, 
said, "The addresses were listened to attentively by those present, 
many of whom said, at the close of the meeting, they had had no 
idea of the extent of the mineral wealth of the States referred to, 
and the advantages Pittsburg would enjoj' by increasing her railway 
lacilities to these points." 



Titanic Iron Ore, — Recently a distinguished metallurgist secretly 
"drew'' a sample from a furnace ore pile and found in it 8 per 
cent, of titanium, a quantity suflicient, in the opinion of most 
American iron-makers, to render the ore useless ; he then went to 
the manager and asked how they liked the ore they were using and 
was informed that it gave entire satisfaction. Asking whether it 
had Iwen teste<i for titanium the reply was that it had not. 
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The Mineral Besources of the Page Valley. 



By Frederick Prime, Jr., late Ass't. Geologist of PennBylvania. 



Brown Hematite Iron Ores.— The traveler on pasa- 

iiig south from Front Royal will at once be struck 
with the series of foot-hills which lie along the western 
base of the Blue Kidge; separated by a valley more or 
less broad, they are found to be narrow in some places, while 
in others they are a mile or more in width. To the mining 
engineer these hills are of peculiar interest, as they indicate, 
approximately, the location of the brown hematite deposits on 
which the furnaces to be built along the line of the Shenan- 
doah Valley Kailroad must in great part depend for a future 
supply of ore. 

A more or less close examination of the western crests of 
these foot-hills will show that they are composed of a white or 
straw-colored sandstone or quartzite, known to geologists as 
the Potsdam sandstone. This sandstone may be distinguished 
from the other sandstones of the region by the presence of 
worm-like or tubular cylinders of quartz contained in the mass 
of the rock and at right angles to its bedding. It may be of 
some practical importance to note this fact, in order to he able 
to recognize this sandstone deposit. The sandstones usually 
dip southeast or are vertical, occasionally they are found dip- 
ping northwest, the latter being the normal dip and the south- 
eastern one due to an overthrow of the sandstone beds by the 
force which elevated the Blue Ridge. Overlying these sand- 
stones when they have a northwest dip, but underlying when 
the dip is southeast, are a mass of slates or clays. These slates 
are greyish and white and pale yellow or pink in color, and 
are generally more or less decomposed to a white or reddish 
clay. The clay closely resembles kaolin in appearance, and 
in some cases is probably an actual kaolin in composition. 

These slates and clays are of the greatest importance as being 
the mother-rock of the brown hematites. Where the sand- 
stones have a high dip to the northwest, the slates, clays and 
ore should be looked for in the western edge of the foot-hills, 
close to the base of the sandstone ridges. Where there is a 
gentle dip to the northwest, the slates, clays and ores may rise 
nearly to the top of the western slope of the hills and may be 
looked for anywhere within a mile of the base. Shafting alone 
will tell their actual location, although it is well to look close 
to cx)nsiderable quantities of surface ores for the underlying 
deposits in place. Where the sandstones have a southwest 
dip, then the ores, clays and slates should be looked for on the 
western slope of the hills and not far from the most western 
)>cds of the sandstone. 

In addition to these deposits, others may be looked for. 
through the heart of the valley, at greater or less distances 
from the foot-hills. These last are the debris resulting from 
the vast amount of decomposition of the rocks in by-gone 
ages. Their occurrence is uncertain and their depth limited, 
but while they last they will yield large quantities of brown 
hematite of excellent quality, which can be mined cheaply. 
The pnly way to discover this last class of brown hematites is 
to look for rich float ore on the hill-slopes, and, where this 
occurs, to shaft for it. These deposits will always be subordi- 
nate in importance to those first described, as occurring near 
the western base of the foot-hills. 

I wish here to emphasize the fact, in order to prevent any 
useless expenditure of money in shafting, that the brown hem- 
atite in jjiace need only 1)e looked for along that base of the 
foot-hills which faces the Massanutton Mountains, while there 
are not, and cannot be, any productive brown hematite depos- 



its between the western base of the sandstone, which forms the 
fooMiills, and the base of the Rlue Ridge. There may be and 
are, locally, deposits of bog-ore, but not of the genuine brown 
hematites belonging to the rocks of the Valley. 

There can be no doubt of the existence of millions of tons of 
brown hematite iron ores occurring along the western base of 
the foot-hills of the Blue Ridge. This is only too clearly 
proven by such ore-banks as the Fox Mountain and Smith 
banks in the southern portion, the Hiestand bank in 
the northern jx)rtion of Page county, by the mines re- 
cently opened near Front Royal by Ivins, and by the 
numerous occurrences of rich float ore between these localities. 
I do not mean to assert that there is a continuous bed of iron 
ore between Front Royal and Furnace No. 2 of the Shenan- 
doali Iron Works, for such is not the case. But 1 do mean to 
say that all indications point to the presence of numerous and 
large lenticular deposits of brown hematite iron ores in the 
slates, and that there seems to be every probability of the ex- 
istence of many ore-banks which will rival in extent and 
richness the well known Mosclcm and Ironton mines of the 
Lehigh Valley. 

I am convinced that there is enough brown hematite iron 
ore, along the line of outcrops just described, to furnish fifty 
furnaces of the same capacity as those on the Lehigh with all 
the ore they need for more than fifty years. Nor do I know 
of any place where the ores can be more cheaply extracted. 
Labor is cheap, and the Hon. Wm. Milnes, jr., stated that he 
is able to extract all the ore he needs for his small furnace for 
75c. per ton. As he only selects the best and richest ore, and 
works on a comparatively small scale, it follows that the ore 
all through this line of outcrop could be mined for the same 
price, if worked on a large scale, taking all the ore, and pro- 
vided the mines are not troubled with water On the Lehigh 
the brown hematites are costing at the present time from 
$1.62 to $2. per ton. The difference in mining, about $1. per 
ton, is sufiicient to carry the ores about 100 to 130 miles on 
the railroad. I cannot doubt therefore that in the ores of 
Page Valley alone there is a large prospective increase to the 
railroad company from the transportation of these. The price 
at which they can be mined will make it profitable to de- 
liver the ores along the line of tlie Connellsville railroad 
and at Harrisburg and Baltimore. Nor is this all, if the 
data I give below are correct, as I believe them to be, pig iron 
can be made of as good quality as that of the Lehigh Valley, 
of the same character and far more cheaply. I cannot doubt 
that under the circumstances, shrewd iron-masters from Penn- 
sylvania seeing that the available supply of good brown hema- 
tite iron ores is becoming limited in that State, will in the near 
future erect furnaces along the line of the Shenandoah Valley 
Railroad, thus imitating the example of that far-sighted man, 
the late Wm. Firmstone, Esq., of Glendon, who purchased 
Longdale, in Alleghany Co., Va. 

In order to be safe in my calculations I have placed the 
outside prices on everything in the following estimate. 

COST OP MAKING ONE TON OF PIO IRON. 

Iron ore 2i tons @$1, $2.50 

Limestone, 800 Bbs., .19 

(Coke $1.50 at Connellsville) Coke 1 J tons (^$3.34, 4.28 

Labor, - 2.00 

Superintendence, clerk hire, ifec, - - - .40 
Repairs, .50 



$9.87 



Or, in order to cover contingencies, say $12.00 per ton. This 
iron can be delivered from Luray to Pittsburg at a cost of 
$2.48, which will make the cost of the iron delivered there on 
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board cars, allowing 25o. for jnitting it on the care, $14.73. the middle ridge, and one on the southeastern slope ot* tlie 
By reference to the prices at Pittsburg of last January, most western ridge. That this ore is continuous is evident 
when the price of pig iron was as low as at any .from its having been extensively worked at l><»th ends of the 
period for many years, I find the rate of forge pig iron Fort Valley— a distance of over 20 miles— and from the 
quoted at $16.50, which even in a time of the greatest ' numerous surface indications in the intervals. I have seen no 
depression would leave a profit of $1.77 per ton. While | point 'where the ores of this formation can be more* ad vim- 
at the present time the same irons are quoted at $20., which tageously and cheaply mined. 

will leave the handsome profit of $14.27. I think that most The proi)er plan to work these ores is to erect a double 
iron-masters will allow that for the next seven or eight years plane from the Fort Valley to the eastern base of the Massa- 
the pri(*e of pig iron at the furnaces will average $19. per ton. nutton Mountains, have a stationary engine to hoist the loaded 
Supposing this, however, to be the price at Pittsburg, there ; cars to the top of the ridge, and let these descend by gravity, 
would be a profit per ton of $4.27, w^hich is quite a sufiicient | hauling up the empty cars by their superior weight. I>y 
return to pay a verj^ handsome profit on the investment of ; erecting furnaces at or near Lurav the ores of the Pacro anil 
1500,000-, which would be about the capital necessary to start I Fort valleys could be mined and thus insure a first-class 
two large coke furnaces and the mines, tracks, buildings, &c.,| foundry or forge iron, 
necessary to supply them. | That these ores are abundant is plainly seen from an in- 

The Brown Hematite Iron Ores of the Massanutton ! »P«ction of the old Bush Mine on the Eastern Ridge of the 

Mountains Northeast of the New Market-Luray Massanutton, the Three-mile Bank on Duncan's Mountain, 
Gap.— The Massanutton Mountain is a range of hills extend- ^^^ Alleghany Bank on the Middle Ridge, the numorou^. cur- 
ing from Front Royal to Harrisonburg. Its northern portion ^^^ indications and the banks formerlv worked for th(» char- 



contains a valley, in part composed of limestone and quite 
productive, known as the Fort Valley. Underlying this 
limestone and overlyyig the sandstones which form the crests 



coal furnace at the northern end of the Fort Valley. 

The mining of these Clinton ores would not cost at this 
time, Dec. 1879, more than from 90 cts. to $1. per ton. 



of the hills are a series of slates and shales known to geologists \ ^^ ^^^ ^f ^^^^^^^^ were seen, as surface specimens, at 
as the "Clinton Formation." These slates and shales are of, ^^^^*^ P^^^^' ^^°^® ^^ ^^^ ^^"^ ^^^ western slope of 
practical interest as containing a great abundance of iron ores; j ^^^^^"^^P ^^'^ *^^"^ "^ ^' ^.W. of Marksville, analysed,— 
and wherever they occur between New York and Alabama '^^^^^"^ ^^•^^•'^' ^^^" l'^^^' *^^ Phosphorus 0.310 (Booth, 
the iron is found with them. In places the ore is red hematite I ^^^^^ett ife Blair). This was not a fair average sample, as it 
and being composed of minute shells is known under the | ^*^ ^^" ®^P^^ ^^'' ^"*«y y®^^- These ores will be exceed- 
name of "fossil ore." }^S^y valuable for the manufacture of ferro-manganese, if not 

It is now a quite well known fact that there are several ^^^ ^'S^ ^^^ phosphorus. Also, if pure enough, they will \>o 
l>ortion8 of the Clinton formation which contain beds of iron ^'^^^^^^^^ ^or the manufaxjture of glass. 

ore, and that all of them rarelv, if ever, occur together. In \ ^« ^^^« ^^ manganese jire known to exist abundantly be- 
places, as above stated, the ore is composed of fossils and ac- i ^^®®^ *® Shenandoah Iron Works and the Chesapeake it 
cording as the predominant impurities are silica or lime, the ! ^'^^^ ^^^^^J'' ^ have no doubt that in time other deposits of 
ore is known as the /uird or soft fossil ore. In other localities i manganese will be found to exist in Page and Warren counties 

along the base of the foot-hills. That found east of the west- 
em base is a very regular belt existing for a long distance, but 



and lower down in the formation the ore is a brown hematite, 

at least for a considerable distance below the outcrop. Such 

is the case in the Fort Valley. The brown hematites occur !^^ '^ ^ intimately mixed with quartz as to be valueless; the 

here not far from the bottom of the slates. They are of an Jeremy's Run mine belongs to this class. Manganese is also 



excellent quality, for the most part spongy, and would work 



mined near the middle of the length of the Fort Valley. 



very easily and reduce rapidly in a blast-furnace; a most im-i 2"he copper ores of the Blue Ridge J only examined super- 
portant consideration. jfi^jially? *^>r ^'*^"^ ^^ tune. At Overall's there are several 

In order to show the quality of these ores I subjoin the fol- 1 promising localities of blue and green carl>onat^ and gray 
lowing analyses, made, like those previously cited, from speci- 1 snlphurets. Some of the land owners claim the existence of 
mens selected by myself, sampled as carefully as possible, and | over a dozen veins. Near Marksville some ore is seen dis- 
analvsed bv Booth, Garrett & Blair. iseminated through the rock, but not showing a well defined 



(1) (^} i^) 
Iron, . . 44.992 44.467 43.207 
Manganese 2.599 0.995 3.331 
Phosphorus 0.401 0.14(; 0.139 



( I ;From the Bush Mine, in ' vein. A mine was formerly worked near the Stoney-man Mr., 



the Fort Valley. — (2!^ From 
Noah*s Ark Tunnel of Shenan- 
doah Iron Co.— (3) From New 



but the ore was found too lean. 
Sidles fof* roofing and other purposes may be found along 



Bank of Shenandoah Iron Co. the base of the Massanutton Mts., in the thick formation of 
The ores occuring in this formation have one very great ad- \ spates corresponding in geological age to the roofing slates of 
vantange over those of the Page Valley; viz : while they thin l^-ehigh and Northampton counties in Pennsylvania and of 
and thicken in width, the ore forms an almost continuous bed, | ^^^mont. At some points where I passed over them the in- 
varying in thickness from 18 inches to 30 feet, with, as I am dilations were such as to lead me to think they might be 
told, an average thickness of 3 to 4 feet. The ores in the ' valuable for roofing, mantles, etc. 

Massanutton Mountains have also an advantage over the ores ; Th^ Clays, — In places a very soft, unctuous clay occurs 
of the same formation in Pennsylvania. While in the latter associated with the iron ores of the Page Valley. This (-lay 
State the ores almost invariably occur only on one side of a ; is the result of the decomposition of the slates which hold the 
mountain; in the Massanuttons four ridges of ore occur, owing 1 ores. As the mines are developed 1 would recommend having 
to the i»eculiar manner in which the rocks have been folded ' these clays analysed, to see if any of them are kaolin. I think 
into two synclinals, thus catching and preserving the ores that in places such will 1x5 the case. The discovery of kaolin 
from erosion. In this manner for every lineal mile we go would be very valuable, as giving rise to the manufactory of 
along the Fort Valley there are four miles of ore. One on the pottery along the line of the railroad, 
northwest flank of the most eastern ridge, one on each side of The Ochre, — Al)out three miles south of Marksville, ('harles 
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VoatQ tt Co. liavL' opciicil an oc-lire Imnk. Tlicy hfc griiiditi;i: ! 
tiie oclire an<I wiuliiif^ it to market. Thin (Icjtuiiit of oclire i^' 
lui extt-iisive oiio, n^ all tlic wells sunk I»etwceii Foote's place 
and !J[ai'kpviili; iiave fjont' through the ochre. Tliie oclire is 
said to be a good one and to find a ready sale ; which would 
(H-eni to he conlirined hy the I'act that i'ooto pays $4. per 
ton for hauling the isaiiK' over to Xew Market. — it a snfii- 
cieiit market exists for the sale of this ochre, I know 
iif no place where it ciin be more cheajily mined and mauii- 
facturod. The ochre is of a very lijfht brown <;olor. 

CoilclllBioilB.—iIy conclusions as. to the mineral deposit^i 
aloTig tlie lino of the Shenandoah Valley Hailroad, in Paye 
and Warren counties, soutli of Front Royal, may be briefly 
»mnmed up as follows ; 

Ist. There exist deposit:- of magnetic iron ore near Marks- 
villc, which may he viilunblo as a fettling for puddling fnma- 
ci's and in time, pcrliaps, be used in blast furnaces. 

•2nd. Tliere are very extensive and valuable deposits of 
brown liematitu iron ore along the foot-hills of the Blue Ridge, 
<ni its western l)ase, whicli can be very cheaply mined and 
will furnish as many iis iit'ty blast-furnaces for many years ; 
the iron made from them Ijeing of as high a grade as that 
l>rodnced in the I-ehigh A'alley. - 

;inl. There exist practically inexhaustable quantities of iron 
iii-es in the Hassanuttou Mountains. 

■ttli. There are ores ot" manganese which will j.roljahly bo 
very valuable. 

."itli. The copper ores should be <;arefnlly examined to sec 
what the quantity may be. 

Gtli. The slates at the base of the Massimutton Mountains 
should be thoroughly searched by a practical slater to see it 
there are any good roofing-shites. 

7th, There is an abundance of ochre near !Mitrksvillc. 

Sth. I know of no place where pig iron can be more cheajjly 
made and worked into malleable iron, if eoal and coke can be 
bought cheaiily enough. 

Dee, l.s"!'. Fked'k Feimk, Jr., 

M. E. and late Ass't Geologist of Penn'a. 

Many of the Promiaent Hining Engineers of the 

country have b^-en l.itely or are now prospecting in Virginia. We 
note that Mr. H. O. HKickwell, of the Pennsylvania Steel Co., and 
Mr. Hartman of the Cambria Co., have been in the vicinity of 
Lynchburg. Mr. !•;. Gylilton .Spilsbnry of Phi lade! phi.i and Prof. 
Wiirlz of Holx)kcn, N. J., visited the ore deposits on the James 
not long since; the former announced a paper on these deposits for 
the late meeting of the .A.inerii^.in Institute of Mining Knginecrs in 
New York, which the latter would have di.scussed, but it was noE 
read for want of timL', very much to the regret of every one in- 
terested in Virginia, for these gentlemen conld have furnished 
valuable information, from personal observations, concerning these 
ores that would help to solve the difficult problem of their origin 
and condition. It is to be hopud that Mr. Spilsbury will furnisli 
his papi'r to the Institme or give the substance o( it for publication 
in The Viriknias. Professors Dewees and Prime, of the Penn- 
sylvania Geological Survey, have lately made explorations in 
the same region. 

The New Biver Railroad, which, by u lino m miUs 

long, will connfct the Chesapeake & Ohio and .\tlantic, Mississippi 
& Ohio railways, by following the valley of New River of the 
Kanawha from the (ormcr to the latter, has ijuite a number of hands 
at work on its road bi;d both in Virginia and West Virginia. The 
excellent iron ores that abound in- the Apalachian region crossed 
by this line and their almost proximity to the Lower Measures 
'•oking coals that will result when it is cottiplcled, offer sufficient in- 
ducement for the eonslniclion of this line, to say nothing of its 
great im|>ortance as a eonnection between two great trunk roads. 
or as a link in the chain of the Pittsburg & Southern Railway. 

The James River Steel and Iron Works, above 

Lynchburg, now in process of enlargement, are to Ije managed bv 
Mr..Catcsby Jones, formerly of the Dover AVorks. 



The Shenandoah Valley Railroad and the Mineral 
and other Resources of the Country Trihutary to it, 

IIV TUE KUITOK, 

The ijheiiandonh Valley liailrond is rapidly becoming one 
of the most important of the numerous agencies now actively 
at work developing the great unused resonrccs of West Vir^ 

f;inia and Virginia. Only a few months ^o the corporation 
■earing that name was regarde<] by most people as a dead one 
that hiul leit a legacy of a few miles of unfinished railway and 
disconnected fragments of road-l»ed to mock their disappointed 
hopes ; but today, vitaliKcd by the energy and capital of the 
Shenandoah Valley Construction Company, it baa fifty-fonr 
miles of tirst-clasa, standard-gauge, well-equipped railway in 
operation, doing a successful business, intersecting three great 
lineeofrailroad, furnishing easy access to one of the ridicetand 
most delightsome portions of tlie far-famed Shenandoah Valley, 
it« charming scenery, wonderful caverns, and famous battle 
fields, and to the immense, far-stretching, beds of iron ores that 
rib with metallic wealth the sides and nanks of the mountain 
rangosthatoneitlicrhandbonlerthatlaudofagrieiiltuml plenty. 
And, — P«4'h is the energy displayed in all the departments of 
its construction, so well in hand are all the needed appliancep 
for doing and completing tlio work, and so frequently is section 
after secrtion opentxl to trade and travel on the apjxiinted day, — 
l)efore the coming autumn has passed its trains will run from 
Iljy^erstown, its northern terminus [a railway wntre from 
which lines reach to Italtimore, to (Idladelphia, and to New 
York), for sonie I.jO miles to the southwest, through the 
Lower, the ^[iddlc and most of the Upper valleys of the 
Shenandoah, along more than a hundred miles of the outcrope 
of iron ores and by scores of the liest of sites, with abundant 
watcr-jiowor if wanted, for iron-works of all kinds and other 
inaindactnring establishments, to a connection with that great 
oast-and-west tnink line of traffic the Chesajieake & Ohio 
Railway and the o-vhaustless and easily mined beds of eokiug« 
block and other coals that it nms through for a hundred milee. 
The charter ]>ermits and the unocciinied way is ojien for the 
extension of the Shenandoah Valley Uailroad for hnndreds of 
miles still farther to the sfmtliwcst thmugh the other Valley 
plateaus, — those of the James, the Roanoke, the New-Kan- 
awlm, and the Holston-Ti'uncssi^', — that succeed that of the 
Shenandoah in tliat direction and with it make Tlie Great 
Valley of Virginia, with its well-nidi 0,000 sfpiaro milcB of 
limestone lands of unsnrj)a3s«i fertility, (larger than Saxony 
with its two-and-a-half million i>eople), all bordered by maae- 
iv4i l)cds of iron and other t>res tJiat can challenge comparison 
with those of any other lands, — but, for the prestmt, we only 
propose to direct attention to the portion of this railwav ex- 
tending from Hagerstown, Maryland, to the line of the Coesa- 
peake ik Ohio Railway where it eri>s.scs the Upper Valley of the 
Shenandoah, in Augusta county Virginia, and to the character, 
resources and advantages of that part of the Shenandoalt 
Valley and its boundary mountains tliat is naturally tribu- 
tarj- to it, (the country shown on the accompanying map),and 
to the value and importance of this new railway as one of the 
agents for developing and building up these States and aa an 
exceedingly valnaole and imiiirtanl link in the railway system 
of the country. 

The Route of the Shenandoah Valley Railroad from Ha- 

§erstown, Md., to the Chesajicake & Ohio Railway, Va., in a 
. by W. and S. W. direction, is first down the beantifiil valley 
of Antietam Creek, crossing the famous battle-field of Sharps- 
burg or Antietam, to the Chesapeake ife Ohio Canal and the 
Potomac Iliver, opposite Shepiierdstown, W. Va., a distance 
of about IG miles, wnere it crosses that river on a noble iron 
truss bridge of six sjtans. This llagerstown-Shephenlstown 
section, imdnding the bridge, is under contract, and will be 
completed and the n)ad opened by the first of next June. At 
Shepiierdstown it enters tlie far-famed Slienaniloah Valley — 
tlie northeastern plateau of the (ircat Valley of Viiyinia,that, 
with an average breadth of 16 miles, stretches for ;J30 miles, 
from the Potomac to the Tcnnoswee line, part of the Great 
Limestone Valley of the Atlantic Highlands, that extends for 
1,500 miles from tlie month of the St. Tiawrence to central 
Alabama, presenting by far the Ijcst railway route there is 
from New Orleans to New York or liostnn; the line that 
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aurpafiBea all other N. E.-S. W. lines in plcasantnesfl of dimutc, 
beauty of scenery, and abundance and variety of agriciiltiiral 
and mineral resourceB. 

From Shepherdstowii to Front Itoval, from the bank., ui' the 
Potomac to beyond the forks of tiie Shenandoali, 44 itiike, 
acroBS the Lower Valley of the Shenandoah, the railway U now 
in operation, two trains running each way daily. Thie"]joitiu]i 
passes, centrally, tlirou^h tlie entire lei^h of the rich iuid 
picturesque countiee of Jefferson, W. Ta., and Clarie, Ya., 
and into the middle of Warren, Va. Some 4 miles from 
Shepherdstown, at Shenandoah Junction, it croeses tin; iiuiiii 
lino of the Baltimore & Ohio Railway, i)0 miles W. from Bal- 
timore, connecting with its thousands of milgs of far-rc:ieliinj; 
lines of trade and travel. Five miles farther, at Charlcetown, 
the county-seat of Jefferson, it crosses the Valley Brandi of 
the Baltimore & Ohio Railway, by which it can have accces to 
more than 200 miles of the western half of the Great A'^hUcj 
of Virginia. Ten miles beyond Charlestown, ailcr passing 
Ripon m Jefferson and Fairfield in Clarke, it passes thronj^h 
Berryville, — the Battle-town of Revolutionary days, near Iiy 
the home of Morgan, the wagoner (ieneral, "Saratoga," Ftone- 
built by Hessian prisoners, — tlie county town of Clarkf, where 
it will eventually he crossed by the Washington & Oliio Rail- 
way, now in operation from Alexandria to just across the JHuo 
Ridge, and perhaps by the Baltimore, Cincinnati & Western, 
either of which will open a short way to the Great Ohio Coal- 
Basin. From Berryville to Riverton, some 22 miles, the 
way is not far from the Shenandoah River proper, over a 
charming champaign country, dotted with noble country 
scats, passing the venerable Old Chapel, Boyceville the station 
for MUlwoocf, White Post and the remains of Greenway Court, | 
the home in Colonial times of the owner of the mi'lliimi; t,l' 
acres in the Northern Keck, Loi-d Fairfax, Baron of Ca^icrrmJ 
where the boy county-survey or, George Washington, liiul hisi 
office, Ashby and Cedarville, the last memorable as the Mene' 
of part of the battle of Front Royal, in l!SG3. I 

At Riverton the railway crosses the broad, fuU-voliinicili 
Shenandoah, here 453 feet above the sea-level, just Ixduw r\m\ 
confluence of its North and South forks, and also crossL-t^ tlie 
line of the Manassas Branch of the Washington City, Vir^'iTiiii 
Midland & Great Southern Railroad which has over 3i)ii liiilesi 
of road by which the S. V. R. R. can have eastward, westwiint 
and southward connection. Here this railway lea^u^ tlic 
Lower Valley of the Shenandoah and enters the Easlci-n, or 
*South-fork Valley (sometimes called tlie Page Valley from its 
central county), of the Middle Shenandoali Valley, tlic vne 
bounded eastward by the Blue Ridge and westward by the 
Massanutton Mountains, and follows uji the eastern w ri^ht- 
hand side of the South Fork, by far the larger river, reachiiij:, 
44 miles from Shepherdstown, Front Royal, the county sciit 
of Warren county, to which the cars of this railway ai-c now 
running and 10 miles beyond which, to Eentonville, they will, 
be running by the time this reaches our 



TAis EasUrn MiddU Valley uf the Sheimiuioah, — the onu which, 
from the nature of things, will long find lis outlet to market by 
this road, — is, as we learn from Hotchkiss' Phj-siography of Vir- 
ginia, some 50 miles in length, averages 6 in breadth, and includes. 
270 square miles of undulating country Jj of which periiiins to 
Warren, % to Page and 'g to Rockingham counties, inclining la 
the N. E. from an average altitude of about i,zoo ft, to uiie ol 
600,— the South Fork falls about 500 ft, in the 50 miles of air-liiu' 
by which it winds through this valley. The Blue Ridge on ihc 
east has many lovely cove valleys carved from its wcsletii s1ci|k;, 
like the noted ones of Elk Run and Hawksbill, Gooney Manor and 
Happy creeks, widening into the main valley, and nearly all of ils| 
boldly rounded crest and far-sloping sides is fertile lands adapted ] 
to grazing, to vineyards or to forest culture The Massantittons 
cover 250 square miles of territory with ibeir 3 to 5 parallel rang'-s 
of mountains, varying in elevation above the Valley from jotj ((. fol 
1,600, and their long included valleys, some fertile, but ail rich inl 
vast beds of iron and manganese ores and limestones, in uiinor-tl ' 
springs and forestal resources. j 

From Front Pioyal to Luray, the (.ounty seat of Pa;^e coun-' 
ty, some 23 miles, the route is by BentonVille an i Mi!fi.r.l in 
Warren and by Cedar Point and Hope Mills in Page, teiivin:;! 
the vicinity of the river a few miles ImsIow Lnray and follow-' 
ing the parallel noted valley of the Hawksbill, one more 
eaeterly and nearer the Bhie'Ridge, to that town of ibo won-' 
derfnl Cavern, one of tlie most remarkable known, which has 



attracted so many from far and near in the few months that 
have elapsed since its discovery ; — to this point the ears will 
mn from Hagerstowii by the first of June, when thousands 
that have been kept from seeing the famous cave )>ecause of 
its distance from a railway will come to view its wonders and 
enjoy the lovely landscapes that snrround it. 

There is another phase of development that we are glad to note; 
that which will make these States the resort of the seekers of recre- 
ation. Few places in the Southern country will be as attractive as 
the delightfully located village of I.uray, with its Cavern of count- 
less wonders and its surroundings of grand and pirturcsquc scenery, 
will be when the railway shall have reached it and the stately hotel, 
built in the contentment-bringing and guest- detain ing old English 
style, with its fifty chambers, bath-rooms with hot and cold water, 
and all other desirable creature comforts ihai liberal souls can de- 
vise, shall l>e completed and complete, as it is the intention of this 
Company they shall be when leafy June again iierfects the charms 
of the Valley of the Shenandoah, — The traveler loves lo linger long 
at York Minster, because the York Station Hotel is hard by. 

From Luray to the Shenandoah Iron-works, i^oiiie 2U miles, 
the route is up the valley of the Hawksbill to near Marksville, 
keeping some distance from the river but near the outcrop 
lines 01 the limonite and magnetite iron ores: thence it again 
approaches the river and passes near the little villages of Alina 
(wnere it is crossed by the New Market and G-ordonsvillu 
turnpike), Honeyville, East Liberty, Siimmcrsville and Gro^e 
Hill, not far from the iron-ore Iwlts of the Blue Ridge foot- 
hills on the east and those of the enclosed valleys of the 
southwest Massaniittoiis on the west, — as shown by the accom- 
panying map and sections. By the first of next August the 
cars will nm to these Iron-works, 10.'> miles from llagerstown, 
and their blomary, furnaces and vast ore bods, included in 
nearly 50 square miles of iron lands, will be brought within 
180 miles, by rail, of Harrisliurg, Pa., or Baltimore. A short 
distance above the Shenandoali Iron-works the roud passes 
into Rockingham county, goes near Conrad's Store, at a dii^- 
tance of 5 mil6s, where it crosses the proposed line of the 
Potomac, Fredericksbur;' and Piedmont ll. R. (a line that 
will probablysunnount the Blue Ridge at Swift Run Gap, the 
one by which white men first entered the Great Valley, un- 
der Giov. Spotawood in 1716), Some '> miles farther, near 
Mine Run, having {massed the southern end of the Massanut- 
tons, the route enters the braad Upper Valley of the Shenan- 
doah, which expands to a breadth of nearly 30 miles between 
the Blue Ridge and the North Mountains. Following the 
river for some 8 miles more, and at no great distance I'rom it, 
the road reaches the vill^e of Port Republic, famed for the 
battle of that name tbught in lS6:i at Lewiston 3 miles below, 
— having skirted for miles the large estate pertaining to the 
Mount Vernon Furnace of the Abhott Iron Co. of Baltimore 
and not far from the great iron-ore belt that for nearly 10 

lies extends through that estate. 

Port Republic is most favorably located for an important 
manufacturing town. Its location is in the fork of the South 
and North rivers of the South Fork of the Shenandoah, not 
far below the junction of the North and Middle rivers, about 
1,000 feet above the sea-level, with abundant water-power, 
near one of the noted passes of the Blue Ridge, Brown's Gap, 
and in the midst ot a wide region where ores, timber and 
agricultural products are plentiful. To this j>oint about 125 
miles from H^gerstown, the railroad is under contract. 

From Port Republic to the Chesapeake tt Ohio Railway, 
about 18 miles, the route has not (at this writing) been fully 
determined, as there are three ways open for <;hoice, — One id' 
these, the most easterly, would be up South River to Waynes- 
l)oro, passing in 3 miles the Mount Vernon Forge of the 
Abhott Iron Co. and its ipiarries of excellent limestone; and 
at tlio same place the famous Weyer's. Madison's and 
the Fountains caves, other caverns of wonders ; and for 
these 3 miles and 2 more will be but a short distance from 
the western boundary of the ilount Vernon Furnace lands and 
the line of their great ore belt. A few miles farther up the river 
it would be but a sliort distance I'rom the extensive Crimora 
manganese mines and from the outcrops of the Primordial or 
Cambrian iron-ore belt in Mike's Knob. At Waynesboro, on 
South River, at the western base of the Blue Ridge it reaches 
the line of the CJiesapcake & Ohio Railway, 124 miles from 
Richmond, in the immediate vicinity of the thick, stratified 
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The Magnetic Iron-ores of Page Valley. 



C'ompiled by the Editor from a Report by Prof. Fred'k Prime, Jr. 



Magnetic iron ores have been found at two localities, one in 
the valley of Hawksbill Creek, above Marksville, on the line 
of the old turnpike from New Market to Gordonsville by way 
of Madison C. H. Prof. Prime says, — "Here there are several 
l)ropertie6 that give promise of yielding a fair quantity of the 
magnetic oxide of iron.'' The exposures are far up the side of 
the Blue Ridge. Prof. Prime reports the bed farthest up the 
valley as dipping 62° N. 80° E., and having a thickness, at 
the surface, of 2i ft., with a probability of widening as it de- 
scends and being richer in iron. A pit 12 ft. deep has been 
made on this ore. The ore is compact, with very little rock 
gangue mixed with it. Lower down the mountain slope, in 
the same valley, is an opening on a wide bed of ore, only 6 ft. 
of which was seen by Prof. Prime but which he was assured 
was 15 ft. wide. The ore here is more mixed with gangiie 
than that higher up the mountain but, as Prof. Prime remarks, 
'*bcing of a feldspathic nature it is more likely to aid than to in- 
terfere witli the fluxing of the ore in a blast fiirnace, and its 
only detrimental character is to make the burden somewhat 
leaner." He considered this the most promising locality for 
thickness of ore bed in this valley. 

At another place, apparently in an extension of the last 
named bed, openings had been made on ore said to have 
been 6 ft. wide at the surface and 8 at a depth of 14 ft.; the 
ore similar in character to the last. There are other outcrops 
and fragments of loose ore at other points, farther down, in the 
same valley. At one of these a bed of ore about^ 12 inches 
thick was exposed at a depth of 2 or 3 ft.; what is known lo- 
cally as the "Maple Spring vein'' is said to be inches thick. 
At an excavation made for Prof. Prime, east of the last, the 
ore was found 12 inches thick, in small pieces, the bed dij)ping 
N. 3S° W., — ^he says, "this may widen in descending." Float 
ore wiis foimd southwest of the Mt. Hope Mill, near Marks- 
ville, of which Prof. Prime says, — "This ore would l)e a most 
excellent one both lor the manufacture of Bessemer pig iron, 
as also for the fettling of puddling furnaces. The float ore has 
very little rock or gangue intermixed with it." 

The following analyses of the above mentioned magnetic 
ores \vere made by Messrs. Booth, Garrett & Blair of Phila- 
delphia. The samples were average ores, selected by l^rof 
Prime himself from the ore in sight at the mines visited: 

(1.) (2.) (3.) (4.) (5.) (6.) 

Iron, . . . 51.026 43.883 47.353 54.598 54.547 57.225 

Titanic acid, . 14.560 16.860 18.560 17.360 16.760 16.470 

Phosphorus, . 2.097 2.025 1.547 0.025 0.096 0.013 

(1) This is from the old mine above Marksville, the one first 
described above. Prof. Prime says, — "It is probable that this 
analysis does not give the full i)ercentage of iron, and that this 
will increase in quantity with the depth of the bed." — (2) This 
is from the second locality named. — (3)this is from the third de- 
posit mentioned above. — (4) From the Maple Spring vein. — 
(5) From the 12 inch bed opened for Prof. Prime. — (6) Float 
ore from near Marksville. 

The Titanium in these ores, in the form of titanium dioxide, as 
the analyses show, ranges from 8.8 to 1 1.3 per cent, (the titanic 
acid ranging from 14.5 to 18.5 per cent.) Prof. Prime remarks, — 
**It is a commonly accepted opinion that ores containing over 7 
per cent, of titanic acid cannot be used in the blast furnace, and 
such are the results apparently obtained by some of the iron makers 
in this country. It is claimed, and I think quite correctly, that 
with a greater percentage of titanic acid the limestone used fails to 



flux it, and the result is that the furnace chills. I have been in- 
formed, however, that at Norton, England, titaniferous iron ores 
from Norway were very successfully treated by the use of soft red 
brick as a flux, or in other words that by taking a silicate of alumina, 
instead of using lime, as a flux for the titanic acid, very successful 
results can be and were attained. It is true that these ores arc no 
longer treated at Norton, but this is said to have been due to the 
great expense of hauling the ores over bad Norwegian roads for 
long distances and not to any difficulty in the working of the 
furnace. This is probably correct as laboratory experience seems 
to demonstrate the fact that titanate of alumina is more fusible 
than titanate of lime. — I see, however, little difficulty in using 
these ores as a quarter, of the burden of a blast furnace, in those 
cases where the phosphorus is sufficiently low, particularly when 
mixed with the rich, pure and easily melting ores of the Page 
Valley and Massanutton Mountains. In addition, several of these 
ores can, I think, be used to a great extent and successfully as 
fettling for puddling furnaces." 

I may add that I visited the Norton furnaces, referred to above, 
when two of them were smelting, successfully, large quantities of 
ores containing high i)ercentages of titanium, and was informed 
by the manager that they sold their entire product to the English 
government, for armor plating and other purposes requiring a 
tough iron, at from $5 to $10 a ton more than any other iron made. 
Lately I have learned, from reliable authority, that several Cana- 
dian furnaces are now making titanic pig which is sent to England 
where it commands a much higher price than any other. It is 
simply a question of furnace construction and handling, and the 
purer and better iron obtained will pay well for these. 

The other locality where magnetic ore is known is on Fox 
llidge, some miles northeast of the other. Prof. Prime saw 
there only lumps scattered over the surface. No develoi>- 
ments had then been made, so no opinion could l>e formeil 
as to quantity. 

From the persistency of all the Blue llidge deposits in Vir- 
ginia I am of the opinion that further explorations will prove 
the existence of this valuable ore in other hx^alities and in 
large quantities, — especially in those places where the Blue 
Ridge is topographically farther east than the line of its gen- 
eral direction, as in the 16 miles of its length drained by 
Hawksbill Creek, in Page, and the t) drained by Elk Bun 
andHawksbill Creek in Kockingham ; for these topographical 
peculiaritit*s suggest wider areas of what are probably "Lower 
Huronian strata, the home of the iron ore deposits of Michi- 
gan" (as the Commissioner of Statistics of that State says in his 
1879 report), and which, as the progress of development 
elsewhere in Vir^^rinia indicates, mav vet he said of the 
same rocks here. 

Speoular irou oren in workable beds are not, as yet, known in 
the Blue llidge northeast of the Chesapeake & Ohio Railway. 
They are only known by scattered fragments and as dissemi- 
nated particles in epidotic rocks. But they are well knowu 
as continuous beds, from 4 to t> ft. thick, and even thicker, 
from the Davidia mines, at Kocktish Gap, southwest Jicross 
the State, yiqjding from 25 to 55 percent, of metallic iron and 
generally low in phosphorus. They have been extensively ex- 
posed at Davidia cm the C. ct O. R'y, and at Arcadia, near 
Buchanan, at which places arrangements are under way to 
mine them on a large scale. — I see no reason why these ores 
sliould not exists in paying quantities northeast of the C. & O. 
as well ai^ southwest of it. The geological conditions are 
much the same, and T am confident that these ores will yet be 
found in paying quantities in the 100 miles of Blue Ridge be- 
tween Rocktish Ga]) and tht/ Potomac. Even geologists of 
reputation have called it "ferruginous sandstones" where it 
is far richer in iron than th^ noted "Cleveland Ironstone" 
of England. 
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The Iron Ores Found at the Shenandoah Iron-works, 
Page Co , Va.9 and the Chemical Composition of the 
Iron made there, — ^by Wm. M. Bowron, F. C. S. 



would be a needless intrusion upon ^'our space ; suffice it to 
say that no analysis, of recent date, is at variance with . the 
general impressions conveyed by those above quoted and 



Majob Jkd. HoTCHKiss: referred to. ,, ^ ^ 

^ ^. ^ , . .^ , . Furnace No. 2. William M. Bowkon, I. C. S. 
Dear Sir. — ^In answer to yours, asking if any new develop-' 

nients have been made at Fox Mountain, since your visit,; The Mineral and other Resources of South-western Virainia is 
eight«en^ months since, I can report very little change.^ ^ The, the title of a paper read by C. R. Boyd, M, E., of Wythevific, Va., 

at the late meeting of the American Institute of Mining Engineers 
in New York. It is a resume of a volume having the same title, 
soon to be issued, with illustrative maps and sections, 
ground froin the top of tT&e Blue Eidge to the great limestone ' Mr. Boyd spoice of the "broad and continuous" deposits of 
of the Valley, and lind the following facts, viz : ; brown and red hematites, magnetites and semi-magnetites found in 

1. In the Azoic rocks of the Blue Eidge, consisting mainly , the Blue Ridge, the Great Valley and the Apalachian districts of 
of epidote, mica, and quartzite, in varying proportions, no! this region. The semi-magnetites, as he calls them, of Giles county 
ironnasbeenfound, near here, of any commercial importance. I ^^^^^^"»"g ^9- 74 i>er cent, of metallic iron and no phosphorus. 

2. In the old Potsdam Sandstone there is a fissure vein ofJl!TJ^^ great iron ore belt,*' that of the western slope of the Blue 



extent of the Fox Mountain deposit, although favorable for 
iron making, does not help geological research, for no new 
territory requires proving. 1 have been carefully over the 




. The next deposits of stratification are the hyiromica .^ns i„ ^^e 150 feet of depth of exposure of ore near the north end 
slates, m a state ol greater or less decomposition. Through 'of Red-land Mountain, in Pulaski.'* On the Chestnut Flat, in 
these, at irregular intervals, run beds of limomte, or brown Giles, he had examined a "vast quantity*' of ''blood-red ore an- 
hematite, in a direction conformable to the strike of the alysing 89.55 of sesqui-oxide of iron with but 0.3 of phosphoric 
formation. ^ and 0.37 of sulphuric acid." A large number of localities where 

4. The strike of these ore-bearing lines is locally flexed by • there are large natural outcrops of iron ore were named. — ^'ITie 
the spurs of the Blue Eidge, but tney maintain, liowever, \i^ fossil ores were said to form * 'continuous beds" in Walker's, Gap, 
general direction. Clinch, Round, Wolf Creek, Peery's and Buck-horn mountains of 

5. The dip is locally variable. Apalachia ; but the best beds he had examined were in Clinch 

6. There are three distinct, large "leads" of ore running, fountain, near the Washington-Russell line, and in the Po6r- 
parallel through the formation known locally as (a) the "W^l^^ll^y.^^^^g^ adjacent. "Three veins of m^netites, many feet 
Merica bed,'' a bank siliceous, and not worked, but magnifi-'^^^^^' Jj^ ^S^i'^''^? ^^''''' ^^"""^^^ ^^''''" ^""^ Grayson counties, 
cent in its proportions and quality within a mile or two. (b) i ^" ^^^ ^'"^ ^'^«^ Plateau. 

"Fox Mountain," a "vein" in clay, the extent and qualities of '^helead and zinc ores of Washington, Smyth, Wythe, Pulaski 
which are fully recorded in the various reports, from those of ' ^""^ ^M^^iP,"?^^^ 5^^^^^^ ^'^":^ ^1"'^^ ^"^f^ ^^P^i^ ^(--^^ ^^^ 

W. B. Eogers, 40 years ago, to that made^ yourself lately. 1,^^^^^"' ^^^1^ ^"^o ^'?i!^' ""T'' T ^'""^^M T ' 'If 
Tn.^^^,^rfi.iafi.ieor«o\?Jo.oi.T.u.o.f^no//T^.^T^,-n.r.o^-o\^ 3o^to thc northwcst. t rom thc floor, or south- 




Mountain northward to the boundaries of the Shenandoah 
Iron-works property, beyond wliich I have not traced it. (c) 
The "Garrison deposit has a good outcrop, but has not been 
proved; it lies J of a mile west of the Fox Mountain line. 



posits of blende and lead sulphuret, one 18 inches thick, 90 ft., 
(5) iron ore, zinc and barytes, mingled, 180 ft., and (6) towards 
the north, or hanging wall, dolomite, charged as the last. The 
hill containing these deposits is from 75 to 100 ft. high from the 



7. Owing to the strictly technical nature of our operations I water level. — At the Wythe lead and zinc mines (which have been 
here, no attention has been paid to the chemical composition i worked for lead for oven 00 years) there is less stratification and more 
of the ores and iron produced outside of those from ' folding and crushing. The' ore-bearing stratum is 40 ft. thick, bc- 
Fox Mountain. ■ tween walls of dolomite. In the main drift, which is reached by a 



*or analysis ot the iron, 1 had pigs regularly drilled, durmgi '"^^"^"r ^«"^y. .^"^ v^^i^*,, «iLrv7ut xov. n.. iv- 

.period 0/ eight w«>K -d . &X^r» .ti«>ughly mixel j ff TrpllulTET^^'n fy'l'r S 
The analysis ^vas as follows, using large quantities of material .^^ .. ^^,, y. ^ ,V^ , _ ,. /. , ^.^ . 



continuity 

•A sample of the spelter 

^. ^-^., j^ • ^ -/.•--j^x xj i from the Bertha Zinc Works, the first made in Virginia, was shown 

to satisfactorily determine tracKJS of ingredients suspected. ' ^^ ^^^ Institute.-1'he lead and zinc ores near the head of Walker's 

Combined Carbon, 0.863 Creek, in Bland, were mentioned. 

Graphitic Carbon, 4.408 The copper beds of Floyd, Carroll and Grayson were described 

Phosphorus, 0.048 and the location of the 'Modes*' in which they are found pointed 

Sulpnur, 0.002 out. The iron ores and other minerals associated with these 

Lime, in cinder, - 0,017 were described. 

Alumina in cinder 0.026 77/^^^///depositsof Brush Creek and Little River, in Floyd and 

Insoluble', (silica, etc.,) 3!330 Montgomery counties, were mentioned 

Maniranese - 3 809 7^<f r^a/ of the Lowest Measures (X), in Montgomery, Pulaski 

t^^tT^/Kv /i;ff«i.oii/.n\ sa KC\c\ and Wythe were described and the statement made that beds 8 ft, 

iron, ^oy ainercncc) oit.ouu ^^^.^^ ^^^ ^^^ opened in Montgomery, 22 at the Altoona mines in 

Jj^PPP^^' HDscnt. pui^i^i^ and 6 in Wythe, varying in pitch from 30^ to 42^- At- 

litamuin, - a trace. mention was called to the nearness of these coals, as well as those of 

JNickel and Cobalt, .... a slight trace. ^j^^ eastern border of the Great Ohio Basin, to the vast iron beds 

The blooms made from the iron had a composition as follows: that had been described. 

Iron 1)9.450 The paper was illustrated by a geological map and section of the 

Carbon .090 region treated of, hung on the wdl of the lecture room of Colum- 

Sulphur - 002 bia College in which the meeting was held. The paper was favor- 

Ph^ohorus - 010 *^^y commented on by Prof. Egleston, Dr. T. Sterry Hunt, and 

m|. ^ ' '007 Mr. Heinrich, who had made explorations in Virginia. 

?i ' 1 A 1 ^ i. ' We shall welcome the appearance of Mr. Boyd's volume. It 

Manganese and Alumina, ^- - "_ ", , ^^^^ ^ . will supply a large amount of most valuable information concerning 

"" * ^ '^ '^ ' ' . . 1 . ^1 ^^^^ ^^ ^^^ richest mineral regions in the State, one about which 



The iron made from these blooms was tested at the U. S. 
Navy-yard, "Washington, for its tensile strength, and general 
adaptability to ship^ cable purposes. I was informed by the 



very little is known, — so little that when a U. S. Senator from Vir- 
ginia recently mentioned its great Washington- Smyth salt deposit 



Hon. Wm. Milnes, jr., tliat the elongation before breaking 'to a high official of the U. S. Land Office, that functionary called 
was 33} per cent. ' ' its existence in question and insisted that the Senator, a native of 

I could, of course, duplicate these analyses materially, but it '.that region, was certainly mistaken. 
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beds of Bpeeular and limoitite iron ores tliat have been opcucd 
at the Davidia Mines, while not far beyond are the great orc- 
l)cds of the laree Mount Torrey Furnace property and tlie 
40-ft. Uiick bei£ of kaolin at Porcelain. — Tlio eocond i-otite 
would be by the line between the South and the Middle 
rivers, by way of Mt. Meridian, Piedmont and Now Hope, 
reaching the C. & O. at or near FifiherBville, 5 miles west of 
Waynellwro. — The third, deflecting froju the last near Kew 
Hope, would take the ehorteet course to Staunton, 12 milee 
west of "Waynesboro, an important railway centre in the 
middle of The Great Valley, and the county seat of tlie large 
and wealthy county of Augusta. 

In a few days this portion of the route will be decidiHl on 
and that done the work of construction will at once begin 
from the junction with the Chesapeake & Ohio and the line 
be finished from cacli end, the tracks and trains meeting, it is 
expected, at the Shenandoah Iron-worts during the coming 
September. 

That there will be no delay in completing the road thus 
located, and at the times indieatod, is evidenced by the fact 
that the Construction Company has now on hand, paid for and 
ready for use, all the iron and steel rails necessary for the main 
track and sidjugs all the way from Hagerstown to the Chesa- 
peake & Ohio, having purchased 13,500 tons of rails, of which 
ti,000 are steel. Three locomotives are now at work and six 
more are under construction by the Baldwin Locomotivi 
Works of Pliiladelphia. 

We can testify that everything connected with this j-oHd and . _ _ - 

its equipment is of the very beat. Only oak ties are used, and off'^re'i for ^ale in cur advertising columns, are worthy of the atten- 
the road-bed is all being heavily ballasted with stone: the tion of capitalists and manufacturers. The Dan is there a noble 
water stations are aU supplied with steam pumps, and ample ["'^r- ^"°/''^ ^'f * water-power it furnishes has been ma<lc avaiU- 
i.rovimnn i« *.vPrvw),o«.^V,Hi1<. tr,r H,n ,..in.V.,rt^.f »=.u^„.'o^ blc by a <tam and canal. Danville is a thriving manufatturmg and 

■y large tributary country rich in niin- 
. i.o. ■..„. t.(^.,^u,.,-u, ..i.^,^... Three great railway lines centre 
, , - ,.., .. - , : ,. ' .. r.. *1"^"'..^^ there now and threeothers areproiectedand in processof constriK- 

to become one oi the most important ImesottraHic, especially ti^n. Cotion, iron ores of various kinds, timber, and before long 
mineral, and of travel in these States. ^oal, can all be hatl abundantly and cheap, making this a most de- 

Four New Iron Companies, The Iron Company ofjsirableiwint for the building of cotton factories, iron works of all 
Virginia, The Luray Iron Company, The Powliatan Iron Com- '''"ds, wagon an.l implement factories, flouring mills, etc 'ITie 
pany,and The Shenandoah Valley Mining Company, haVe coumry drawmg Us supplies from this city isextenstve and wealthy, 
been chartered by the Leirislatnre of Virginia that lias iust [^"'^"'"8 ^^'"^ '^ »!o« imporlant distributing centra. \ou that 
adioumed, to iminediatelyWin operations on the Shenandoah have money, enterprise and skill to invest, go and look at the sturdy, 
ir ii„„ V -1 A ■ V ^- Li J f J .." healthy growth and business activity of Danville, and you will be 
Valley Kailroad; a wise foresight and economy of a^ministra- i/,^ ,h,t it is a goml place for investing a^d manufacturing, 

tion, thus providing that when tlie hue is opened for traffic, 'fhe ent' .P .--..-. •" 

freight shall be ready for transportation. The steady, go-a-head 
....t;^:*T. «*■ ^^,^ r<„. ;„ „i ^e lu;. i. _-_.i_ i 



Tltanlo Iron Ona^E. Gybbon Spilsbury, Consulting Mining 
Engineer and Metallurgist, of Philadelphia, writes us.— "On this 
question I would say that the Titaniferous iron ores of the Province 
ofQuebei , Canada.arebeing very successfully smelted in a charcoal 
furnace designed especially for the purpose. 'ITic ores contain 
from 35 to 30 per cent, of Titanic Acid, and the resulting pig is all 
shipped lo Sheffield, England, where it is in great demand for 
cutlery steel, being fully equal lo any Swedish iron. It is also a 
well known fact that at Stockton-on-Tees, Titaniferous ores 
containing over 7 per cent, of Titanium arc being suc- 
cessfully worked in a 70-fl.- coke furnace, and the result- 
ing iron always obtains from 3 to 10 shillings a ton above 
the average market. For myself I will say that we arc 
now using at the Coleraine Furnaces an ore containing 5.88 per 
cent. Titanic Acid and we do not find any difficulty with it, — In 
my opinion the Titaniferous ores of Virginia could be easily treated 
in hot-blast charcoal furnaces, and the resulting pig will soon 
command high prices from the steel manufacturers, after they 
have once tried it," 

We arc gratified lo have this statement from such good authori- 
ty. Mr. Spilsbury is an experienced metallurgist and is connected 
with sever,!) of the leading iron-works of the country; he is the 
Consulting Engineer of the Lynchburg, Va., Iron, Steel and 
Mining Co. There is no reason why the great beds of Titaniferous 
ores in the Archaean regions of Virginia should not be utilized 
The ores arc of excellent quality, all that is wanting is skill in their 
manipulation in the blast-furnace, — that made of proper form, with 
New River coke or Virginia charcoal used for fuel, the problem 
is solved. _ _ 

.The Wat«^power and HajitibctiiTuig Sites at Danvilie.Virginia, 



provision is everywhere made for the comfort of passencerg ■ , -. 1 - 1 . u . 

m nil TOpect. a« one should be, that, bej-ond any ,i.,e6tion,_.s ,„,„ „„,, ,\j „„eeothers are ,«oi«ctedand in 



e entire water-power at that point can be bought if desired. 



activity of the Company in chame of this great work, has The Lynchbni^ Iron, Steel and Mining Company, the business of 
begotten a healthy activity in all the region it traverses ; old which is advertised in our columns and to which the attention of 
industries are being revived, new ones inaugurated, and dis-tliose needing such supplies as it makes and furnishes is called, 
coveries of undeveloped resources made daily. lias its works at Lynchburg, Virginia, and its office at 319 Walnut 

The GoilIl.otion8M.de by the Shenandoah Yalle, Railroad are I |!'.f '• ,''l:i''''tI''''-H '" """.S,™. '^™- «. Bari Grubb, of 
«o very important and remarkably far-reaching and competitive. ^'■■'"'''';P'"'t'^'^'<"'"' ■»';■",) """T i M""*'^. "' Ly"ch- 
considerinSits lengih, that it i, »or.h while to repeat Sera.- S"?' V,ce-Pre.,dent j Alex Van Renselaer Secretary; John 
.U HagersM^n. it, northern terrainus. it connects with the We,,, j ,«r"p.';l'!f,"'„%' k^nlS " ''' E., Cons.all- 

cm Maryland, a direct line to Baltimore, with the Cumberland Val 
ley Branch of the Pennsylvania Railroad, a direct line to Philadel. 



ing Engineer, of Philadelphia. 
This Company is enlarging its rolling-mills, building puddling 

pbV";;S'NewY^ri:3;"rthTSZi:rrandPrraa:r,"r^^^^^^^^ 

'^-.. ".-"■. . - - P . 'r. condition. Its mill is now running day and night, and orders are 

pouring in from all directions. It has cleaned out the old Furnace 

Mine, on the Mundy pro|)crty, on James River, and stnick a very 

fine vein of- Blue Specular Iron Ore ; the hematite beds, on the 

same property, are opening up splendidly, with ore of a superior 

quality. These ores arc now shipped to Baltimore. 



of the Reading Railroad, a work in course of construction that will 
probably reach Hagerstown the present year, furnishing a com- 
peting route to Philadelphia, New York and other northern 
markets. — At Shenandoah Junction, its connection with the Balti- 
more & Ohio system gives direct communication eastward to Wash- 
ington, Baltimore, Philadelphia and New York, and westward to 
Pittsburg, Cincinnati and all the West and Northwest.— At Charles- 
town, the Valley Branch of the Baltimore & Ohio opens the way 
to the western side of the Great Valley, and at Riverton the Ma- 



ProfeSBOr William B. Roger8,thc Virginia Geologist and the 
venerable father of American geology, kindly writes us. — "I thank 

n'a^ Branchof rhc"'v"irginia"'Midrand'le"ads Tn the' same direction! y°"- 'f.^ ^n<li"e »>« the January and February Nos. of your new 
and also gives a direct route to Alexandria and Washington, neaJ P^^^dical. liiE Vik<;iNiAS, and am so in crested m its object and 
tidal river ports, and to all the South and Southwest, Its connec- *S P'*^^^ with these specimens of its plan and substance thai 1 
tion with the Chesapeake & Ohio, at its southern terminus, furnishes '^'^^ T" *° ^,^^ T '^S^^^^^Y two copies one for the Institute and 
a direct route to the South and Southwest and to the West and °"f for myself. Authentic reports on the mineral resources and 
Northwest, and, perhaps, what is of more importance than through '"''"st'ies of the Virginias will draw- incre.-LSing attcm.on to then- 
trade or travel, a direct and short line to fhe Crcat Ohio Coal S^^* '''^'^^ for economic activity and your Journal uids fair to be 

Basin.— The completion of the Valley Railroad from Staunton to '^'^ important aid m tli e work. 

Salem, which will doubtless be accomplished within the next year mt t -r n 1 ^ ^ 1 -.i it- ir 1 

through the co-operation of the Baltimore & Ohio, will fill the only , ^he Lowmoor Iron Co. has contracted with McMabon 
gap in the Great Valley Route from New Orleans and the South- ^ ^^'^^^^> °* Staunton, tor the construction of 100 coke ovens 
west to New York and the Northwest, and place the Shenandoah >^^ *^^'' "^'''■' '"rnace, about 100 miles from the New River 
Valley Railroad in that direct and most desirable of all lines of Coal-Ji eld.— This action on the part of this strong and aa^ious 
communication. company looks like an endoi-sement of the views of Mr. Bemel- 

To Bc ctMi^uEu. mans in regard to economy in coking, presented in this No. 
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The Silurian Formation in Central Virginik. 



By J. L. C'AMiMJKi.r., Washington and Lee Iniversity. 



abound here^ they present many steep and naked elifts, some- 
times more than two hundred teet in height above the water. 
Such natural sections present features of great interest to the 
geologist ; and afford important aid in ascertainine: the real 

j structure and relative position of the several sub-divisions of 

Limits, — What is known as the '"Great Valley of Virginia"' this, the most remote age of paleozoic history, 
occupies a belt of country extending entirely across the State' (4.) Anv good map of Virginia will show'that this vallev is 
from the Tennessee line on the southwest to the Totomac on | not singlej^ whether viewed lengthwise or crosswise. Froin a 
thenortheast— including Jefferson and part of Berkeley County, I few miles southwest of Winchester to a point nearlv opposite 
now a portion of West V irginia. It has mountain boundaries! Harrisonburg, it is divided into tw(» subordinate valleys, bv the 
throughout its whole extent. On its southeastern margin it islMa^anutton Mountains— a long belt of ridges of Upper Silu- 
separated from what is called "Piedmont Virginia,'' by the Han and Devonian rocks that withstood the denuding agencie:^ 
Blue Ridge and Its southwest nrolongations, Poplar-Camp and i that uncovered so manv hundreds of square miles of the 
Iron mountains. On the northwest side we find a somewhat Lo^er Silurian limestones. Less extensive ridges also inter- 
irr^ular line of broken ridges bearing different names at differ-! mpt the continuitv on the northwest side ; and some of them, 
outpoints. Through several ofthe southwest Valley counties Hike the House 'Mountain, (This is often spoken of as if 
it is called "Walker's Mountain." In Botetourt, Pwockbridge, it were a single mountain— and so it appears to be a* 




County, it is about twelve or fifteen miles wide, afd becoming rocky masses through the ^wwerful denuding agencies of water 
gradually wider it extends towards the northeast. We find it and ice. That such agencies have operated in this region on 
m Rockbridge and Augusta varjing in breadth from twenty to a,i extensive scale willW considered more fullv hereafter, 
twenty-five miles. Its total area, embracing the cimtiguous The cross divisions <»f the vallev are markeil bv the water- 
mountain slopc;s on each side, is not much short of ^^eds tiiat determine its drainage. Southwest' of Wythe 
6,000 square miles. Count v we find the waters carriedDfl' bv the Hoist on into the 

lU Topography,— \s\x\\ the exception «»f a limited belt (»ccu- Tennessee Tliver. Wythe, Pulaski and part of Monta:omery, 
pied by the Massanutton range in its northeast parts, and some ^^re drained by New Kiver, which runs down from the Blue 
strips covered by outlici-s of North and Walker's mountains, Bidge Plateau, cmsses towards the northwest and makes its 
this extensive zone has for its surface one continuous out- way to the Ohio. Thus we have -New lliver Valley." A 



cropping 
the geofog 
to take 
tween tw 



of the Lower Silurian rcM-ks. Before exaniinini!: into f*"iall portion i»f Montgomery and nearly all of 
^ical features of this interesting region, it will be well County, are drained by the Roafioke Kiver— one of 
a bird's-eye view of its topographv. (1.) It lies be- rivers that have cut water-«japs throudi the 
•o elevated mountain ran<rcs— the Blue l{id<re on the southeasterly direction. Next to this "R 



Roanoke 

the three 

Blue Ilidge in a 

toanoke Vallev'' 



southeast rising to heights rangin*? generallv between :^,<)00 comes the upper *\lanies River Valley," occui)ied by Bote- 
and 4,000 feet above tide-level : and the Nortll Mountain range tourt and Rockbridge. Kxtending from the water-shed (cr 



•oss- 



on the northwest, almost e<iuallv high at many points. (±) i»g Hear the line between Rockbridge and Aupsta) to the 
The axial line of the Blue Ridge (which consists chieHy of Potomae, we liiul the extensive '^Shenandoah Valley." 
Arclwean rocks) has but few gai)s through which stream's of (5) Khmtions.—\x llarperV Ferrv, where the I^»tonlae 
water can pass. Not a single outlet of any considerable size is j^^^ves the Great Vallev, the height above tide-level is onl v 
found for the watei-s of the Valley through this ridge anywhere .^b^^it two hundred and'fortv feet: but when we reach the head 
between Hari)er's Ferry on the Potomac and P>alcony Falls ^vaters of the Shenandoah,' we have arrivt^l at a water-shed 
on the James— a distance of one hundred and fifty miles. The haviui? an averaire heii!:ht of neariv 1,S00 feet. Then, in jjass- 
only other water-gaps are the one through which the Roanoke i,^<r on to the south corner of Rockbridge, we come to the 
(afterwards the Staunt<»n) River passes towards the southeast, upass" (»f the James, at Balccniv Falls, having an elevation of 
and the narrow, rugpd ravines by which the watei-s of New about 700 feet. The Roanoke Vallev has about the safne 
River (Kanawha)and some of its tributaries rundown fVom average elevation as that of the James Vallev, 1,200 feet ; but 
the Plateau formed by the bifurcation of the Blue Ridge .^^ risinir to the margin of New River Vallev, near Christians- 
torwards its southwest extremity. But along the northwest burg, in^ Montgomerv Countv, we art» about 2,000 feet high ; 
ftide of the axial ridge, throughout the a:reater part of its and on the southwest margin, at Mount Airv— the summit c»f 
extent, we find a large number of short broken ridges and the A. M. tfc O. Railroad— 2,600 feet. Manv ^Kiints on the 
irregular peaks, forming sometimes double, and often triple, Bi^e Kidge are not higher than this highest part of the great 
lines nearly parallel with the main mountain, and indicating limestone vallev. At the Tennessee line the height is less 
by their position and structure that they were once continuous x\^2i\\ 1 700 feet. 

ridges that have since been fractured aiid cut into deep gorges. ^^.^J^ then, we have a plateau, rather than a vallev, with an 
through which small streams of water now run down into the average elevation alK)ve the sea of alx)ut l,20o or i,300 feet, 
limestone valley below. These broken ridges consist of Pri- . _ _. 

mordial rocks. The mountains on the northwest are far less 
regular and continuous than the main Blue Ridge, and are 
traversed by numerous water-gai)s. Here the Upijer Silurian gtVippedit of the greater part of'lts mountani.mltingTnasses. 



This is much above the average elevation of the Mississippi 
Valley. It is in reality a part of the great belt of uplifl that 
constitutes the Apalachian Range, but erosive agencies have 



{Medina)Sandstones constitute the material of which most of | xhe Blue Ridge, which now forms its southeast border, was 
the ndges are constructed, and the heavy l)eds are frequently! ^jj^^e the shore-line of the great primal ocean that covered the 
arched or folded, and cut through by ravhies of cimsiderablei Mississippi Vallev (including ^'ApalacJiia'') durincr the re- 




•V ' 



in the Valley tend towards 

^ _ margin all the wav from the Potomac to Salem, 

OhesaTOake and Ohio Railroad and T^xington. ;„ Roanoke County. Tliis is most strikingly the case in the 

(3.) Thoee who have not visited this section of the Stat« basins drained bv the Roanoke and the James Rivers, thus in- 
must not imagine that the "\ alley" is cme vast continuous dicating less elevation on that side than on the other. I think 
plain like some of the west^ni prairies. It is a land of "lull and ^^^ ghafi learn herealYer that this is most probably the result of 
dale, of water-brooks and fountains of water." It* Ihuestone* difference in the amount of denudation on the two sides. 
and cherty ndges are frequently of such dimensions that in jhis brief summan' of the most conspicuous physical 
mwiy part» of the world they would be called "mountains ;"; features of the Great Valley and its surroundings is deemed 
and w here >they are cut by the l)old and japid streams that gQflj^.;ent to give the reader a tolerably distinct, tJiough very 

♦Fro. the Americm Journal of Scleiiceaud Arts, Vol. X Vlll, 1879.- 1 fif?'^^T»' ^^^ ""^ ?*^ r'"^""^ surface formed by the outcropping. 
Ple^MlorTHBTiRm^riAsbrFro^CAiapMI..^^ ^^^ th« most extensare e.xppsure of Lower Silurian rocte hi 
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Section of SUorlan fornations, Rookbridge Oonnty, Virginia ;— Groaning the anat VnUay. 




..»A^^1^ 
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Description of the Section.— i . 'Ihe leading divisions of strata are 
iiig with the Pennsylvania series (Rogers). 2. Sub-divisions are 
3. On the right-hand end above |the proper place to begin the exanr 
while an eruptive niass protuiding near the crest of the Blue Ridge 
when more or less conglomerate : be<ts of shale have closely niU.i lii 
some cross rulings, to distinguish epoehs. 5. The leldspathic rocks eas 
tide level arc indicated on the right of the lower division of the sect 



ilenoted by the numbers i, z, 3, 4; V, VI, VII. VIII, correspond- 
inilicated by letters attached to the numbers, as la, ib, 2a, etc, 
ination). the Archaean rocks are marked, ".\vi-\\. ia ',*.)>), (f\ ;" 
s liiarked, K. j. The betls of sandstone are •/n/ie./. — coarsely 
es; limestone strata are hloikal, some having /niii;i/n,/iii,i/ and 
of Blue Ridge have double longitudinal line-i. d. Heights above 



Virginia. There ai-e other less extensive exposiiriw of the 
i^aine roots ibniiing siilwrditiate limestone valleys, hut thcy 
miist be left ont of'mir present distfussinn. 

(ieiflo^y. — My pnqHtae is to give in the first jiluce a section 
extending from the Blue Ridge to the North Mountain, 
enibracing wjine of the Arehtean roeks at one e.\treinity, and 
ot' the Devonian at the other. The disciisition of this, witli ita 
diviftious and snl>-divieion8, and some leading peeuliarities of 
eaeh, will, I think, illustrate the geology of this middle part 
of the State in 11 manner, and to an extent, nut hitherto at- 
tempted by any one. 

I imi indebted to the partial survey of Virginia, tnade under ; 
tliu'direetion of the venerable and distinguished geol<^'iet. Pro- ! 
fessor >V. ]i Rogers, for guidance and aid in my own investi- ' 
giitions inid for many of the facts eontained in this eonnnuni- 
i-ation. The line of section here given has liecn earefiiUy 
explored and reexplored throughout its whole extent, «-veral 
times, [t rrosses a portion of the A'ailey not Iieretotore repre- 
sented in 64?elion. so far as I know; and while it maybei 
regarded, to a certain extent, a« typieal of lliis region of the 
State for some miles on each side of its line, it pri>fients some ' 
]ieeuUaritieT! worthy of sjiecial notice. These will be diseuBsed 
in future. I'l'r the i^te^ent a general description nnist suffice. 

Tlic southeast extremity i« on the slope of the lihie Uidge 
lievond Robinson's Gap, and extends one mile past the Hiiej 
lietwcen Rockbridge and Andierst i-onntics; while the north-; 
west reaches nixtut 11 mile beyond the crest of the Xortli ' 
Mountain to the valley of the' Rockbridge Almn Springs, 
where it cuts the Devonian shales from wliich the waters of 
those springs flow. A subordinate ridge of Medina sand- 
slonef, liowevor, riiws in tJie valley l>etween the end of the 
M-etion and the Sprinj 



The first general divisiun inehides the metamorphie and 
eruptive rocks of the main Blue ilidge. The other general 
<livisions are thofle adopted by I'rofessor Rogers in his survey 
of the State (ls;i»J-H). Only Nos. I to Vlll are ineluded. 
The Hub-divisioufl into which each of these is here divided are 1 
my own, and may l.>e regarded as representative (with loi-al I 
modilitations), not only of the limestones of the Great Valley, ! 
but also of the uhales and sandstones of the Iwrdcring moun- 
tains and outlying ridges on both sides. They are marked, a, 
A, e, etc., in aBcending order, and will l>e tbimd to correspond 



with many of the sulxlivisions given by Professor Dana in his 
Manual of (Jeology (ed, IST.i). 

There is no natural section or gaji through the metamorphie 
and eruptive rocks at this point on the Blue Ridge, but the 
outcrop is quite distinct, except that oi' a mass of syenite (E) 
protruded among the stratifie<l vocks. The t;rest of tfie ridge 
IS marked by a lieavy lied of syenitic gneiss (or stratified sye- 
nite), (fi) which miglit n^adily be taken for an igneous rock- 
so gix't^tlv has it b«icn metamorphosed. This, with the thinner 
beds of like composition, and the interstratified slates (c) all 
dip steeply to the S. E, — or rather S. S. E. Beneath the mass 
of syenite we find first gneissoid rocks with considerable ijuan- 
titie« of epidote; and under these, slate* and sandstones, all 
dipping <'onformabIy with those above. These an- /( of the 
mctHniori>hio gnjup on the section. 

Agahist the upturned edges of thew metamor]ibi<- strata we 
find the lowest of the PrimonliHt l>eds, resting um-oHfonnalilt/, 
and dipping in the opposite direction. Here begins Xo. I of 
Professor Rogers's divisions. It might he sulvdivided into 
very many alteniations of sandstones and shales, but I have 
preferred to limit the number to 9e>^n. that are quite constant 
in their general teatiires tor many miles along the N. W, face 
of the range. At the grand natural section at Balcony Falls, 
where the James River passes through the mountain, about 
fifteen miles S. W. of my line, there is a very interesting ex- 
j>osure of all the divisions here given — similar in relative 
position, simikr in Uthological and fossil chanieters, and 
having the same general dip. 

No. I — The group, No. I, «, as a general rule, has a layer of 
feldepathic and siliceous conglomerate near the bottom, then 
dark shales alteniating with sandstones more or less conglom- 
eritic. The shales, however, predominate. Xcxt comes a bed 
(4) of very h an! sandstone — quartzite; the upper ami lower 
layers of which are more bnttle than the main mass lying 
between them. This is succeeded by a much thicker mass of 
bmwn, purple and yellow shales {c), with thin beds of brittle 
sandstones. This mass is extensively dieint^rated at the 
James Kiver pass on both sides, where its thickness is about 
5pO feet, including a considerable bed of sandstone which at 
that i>oint seems to separate it into two somewhat distinct, 
divisions. But at Robinson's Gap, and other places, this bed 
of interstratified sandstone either disappears or becomes very 
thin. The bed (rf) is very constant, very hard, and has a 
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joint«d stnictore so deeplv marked and so extenuve, that the 
cleavage planee thiie developed have eometimee been mistaken 
for planee of etratification dipping S. E. The divieion (e) con- 
BiBtB of shales of much lighter color than those found lower in 
the Beries. Some of the beds are decidedly kaolin in charac- 
ter, with numerous scales of mica disseminated through them. 
Up to this point we find only very faint indications of foseil 
remains of either plant or animal. A few Bcolithue borings 
(in b and d) are found, but they are rare, in comparison with 
what are found in (/). This {J") is tlie "typical sandstone" 
of the range, and constitutes the frame-work of what was once 
a continuous ridge, but is now crossed by nunieroiis gorges, 
which have divided it into many short ridges and irrcffular 
knobs and peaks. It is a hard sandstone of white and tieht 
gray color, and j»inted structure ; and along this and other 
parts of its range it "exhibits vapne, fucoidal and zo-ophytic 
nnpressions on the surface of bedoing, together with innumer- 
able markings at right angles to the stratification, penetrating 
in straight Imes to great depths in the rock, and from their 
freyuency and paraTlelisnt determining its cleavage in nearly 
parallel pianos. These markings are nf a flattened [many of 
them] cylindrical foi^n, from 1-Stli to 1-lOtli of an inch broad, 
giving the surface of the fractured rock a ribbed appearance, 
and resembling perforations made in sand which liave been 
pubseijuentiy filled up, without destroying the original im- 
pression," Such is Professor AV. H. Rogers's deficription of 
the characters given to this lieavy l>ed of rock by the &:<>liih'us 
linearis. These fossils are so numerous that I recently counted 
Ht lialcony Falls about 15U of their extremities projecting on 

"" ■ ' ' lied 

inner 



one cipiare foot of siirface. This may very properly be cal 
the'^Sciihthun bed"' of this Primordial formation. Tlie thin 
bwlii Ht the rop and bottom disintegrate rapidly. Between 
ihifi anil the tiivt limestone of the valley is a thick mass of 
forrufriiious sliiikv gencraUy much disintegrated and covered 
with tlic d('l»ris of sandstone from the iwjacent ridges just 
divcTJluil. Tliin is <y) on the section. It sometimes rises to a 
conHderablt' lietglit on tlie sloiie of the "scolitlius l>ed," es- 
pcfially wlien* the dip is low ; and in a few cases, as at Irish 
(.'reck, I Imve foniid it i-CH<;liiug the crest of the ridge. It is 
one of the richest ri'}H>sitories of iron ore in Virginia — especial- 
ly brown hematite — and iias valuable beds of manganese, one 
iif which, near \Vayncst>oro', in Augusta county, is at present 
extensively vvorked. The ores of the Shenandoah Iron Works 
iif I'lige ci)unty arc obtained from thit' Iwd of shale. Although 
it aWimds in iron ures, yet it has the |)e<;nliar feature of con- 
taining a layer of clay so white sis to Ixs called "chalk" by the 
jH!ople of the regitm. 

'Iliis brings us to the boiilcr i>f the ItniestoncH of the valley 
and the plane of division between No. I and No. II. Thui 
we have jmssed nvcr the Primordial Period. If it has here 
representatives of both the .Vcadian and Potsdam epochs 
(tt-hich I doubt) the lowest shales and sandstones must repre- 
sent the former, and the ii^n*!!!' shales and sandstones the latter. 
For the jtresent, at least, I shall regard the whole as belong- 
ing to the J'otsdani. The total thickness varies considerably 
as we ascend the ridges. This is especially conspicuous in the 
lieds of shale, and causes such a decided variation in the dip of 
the sandstones as to make them present the apj>eai'ance in 
many places of segments of broken arches: the dip varying as 
it does here and at IJalcony Falls from fi.'>'' at the base to iift" 
near the uitjier margin, or outcrop of the beds. This ]>ecu- 
liarity has been caused cither by an original thinning out of 
the beds towards their mai^in hefore tliey were upheaved, or 
by R siiueezing <mt of a portion of their material by the re- 
sistance and pressure uf the more unyietdinj; beds of sandstone 
above and below, at the j)eriod of upheaval. 

The ihrunt, wliich was doubtless from the Uiue fii 
towards the A'alley, seems to have been more iwwerful near 
the base than it was near the snimntt. Hence tne steeper dip 
I)elow, which has Ijccoine reversed in the limestones for several 
miles from the foot of the mountain. 

No. II. — The first natural sulMlivision (a) of the Valley 
limestones may with propriety be called the "Hydraulic For- 
mation," inasmuch as it abounds in hydraulic limestones 
throughout its whole lengtli. It includes, however, several 
layers of very siliceous and ai^llaceous limestones separated 
from one another by beds of brown, bluish and pnrple shales, 
and ROme mil sandstones. The best bed of hydranlic stone ' 
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near the bottom of this division, and where it has l>ecn (quarried 
for many years, near Balcony Falls, is only about twelve to 
fifteen feet thick, and dips steeply to the ^. AV, "Where our 
section crosses the strata of a they are nearly vertical. From 
this point to the Unishy Hills beyond Lexmgton, the strata 
(with one or two focal and very limited exceptions), all dip 
towards the Blue Ridge ; and, upon a superficial view of the 
case, might be supposed to extend beneath il. But examina- 
tions of the relative position of tlie sandstones and limestones 
at other ^x>ints in the Valley, together with lithological and 
fossil peculiarities that prove the more recent origin of tho 
limestones, lead to the conclusion that they arc geotogtraiiij 
above the sandstones and shales already de8cril>ed. The 
several repetitions of the suit-divisions of No. II, between the 
Poplar Hills and North Itiver can be accounted for only ui>on 
the hypothesis of plications in the strata caused hy pressure on 
file one side and resistance on the other. AVe conclude, there- 
fore, that the hydranlic heds {a), as originally deposited on the 
ancient sea-bottom, underlie those of A, while these aeain were 
overlaid by the beds of c. Only occasional fneoid pfants, and 
braehiopod mollusks have been seen in a. It seems to be the 
equivalent of the Calciferous Kpoch of Now York (3 a, Dana). 

No. II h, embraces a series of heavy beds of dark blue lime- 
stones, with some dark brown and yellow shales intervening. 
A large proportion of the limestone is magnesian (dolomitic), 
and some beds hydraulic. The oxide of iron abounding in 
this formation, gives a dark brown color to the soils produced 
by its disintegration. These are among the best and most 
durable soils of the Valley. The next and upper division (No. 
II f), is characterized lithological ly, (1) by havinjj the greater 
part comix>8ed of light blue and bluish-drab colored limestones, 
with yellow shales interstratified, especially among the lower 
beds: (2) by one and sometimes two beds of coarse, brown, 
friable sanustonc between layers of light-colored limestones, 
and (3) by a remarkable be<l of fh^rt near its upper limit. 
This hard, fiinty, durable rock has so far resisted the Ibrce of 
disintegrating agencies, as to be left as a covering on the faces 
of many of the limestone hills throughout a large e.xtent of the 
Great Valley, This chert bed varies in thickness from one to 
t«n feet within llie range of a few miles; but it and the brown 
sanilstonc lower down serve as well defined land-mai-ks for this 
whole tbrniation. The brown sandstone has preserve<l imper- 
fect impressions of several species of braehiopod shells, while 
in the chert bed iire found in some localities large nimilici-s of 
siiicified shells of gasteropod and ce]>halopod inollusks. This 
division (<•) by dismtegration yields light ctay and sandy or 
pebbly soils, according to the varying characters of the out- 
cropi)ing strata These soils are only moderately pro<luctive — 
some of them very poor. rx)cal deposits of limonite ore in 
this formation have been mined in past years to supply some 
of the intn furnaccE in Augusta count}'. 

The lithological and paleontological clmractci-s of this group 
of rocks, as welt as its position seem to identity ir with the 
Chaxy Kpoch (3 <•, Dana). 

The dotted lines on the section give an ideal rcpreseiilation 
of the foldings and inversions to which these rocks were sub- 
jected when turned up I'roiii their uriginal bedding. There 
was not, of course, the ri,>gularitv and symmefry in the fold- 
ings that these lines indicate, for tliere arc along the line many 
evidence;! of Ioi.-aI warpings, fractures, dislocations, etc., that 
c<)u!<l not appear on such a se<-tion. Several trap-dykos arc 
found protnidcd throuffh the nM-ks of No. II, in Augusta and 
Ro<-kingham counties, Init none, so far as I know, in Rock- 
bridjre. The Natural Bridge, from which this county takes its 
name, is in h — being a jmrtion of one of its upper strata span- 
ning a cafion or goi-ge, cut through its lower beds to n dcpf li of 
more than -illO feet. — I incline to the belief that this gorge was 
originally a crevice in the strata, and subsequently enlarged by 
erosion — not the result of erosion alone; the arch having es- 
caped fracture when the crevice was produced. 

No. III. — In sonic respects this group of rocks diti'ers so 
widely here tH>ni its condition in Augusta and Ttockingham 
counties, where Professor W. B. Rogers adopte<l if as typical 
in his earlier Reports, that I feel confident that he then re- 
garded some of the heavy, but quite irregular beds of limestone 
in the I^exington basin as a part of No. II, but I am eqnally 
confident that he would, upon a more detailed e.\ ami nation, 
class them as Trenton Limestones— base of III. 
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The lower bed {a) of this grou}) is poeuliar, as tar as 1 have Our general description has now extended to the liorizon 
vH't (>l)servtMl, to lioekbridge and adjacent portions of Bote- between tlie Lower and Upper Sihirian. 

tourt and Augusta counties. It has 'all the aj>|>earance of an j Xo. ly^ the equivalent of the Medina group, is composed of 
(»ld coral reef very much disintegrated, stratihed, and subse- very durable sandstones that are tlie chief mountain-making 
«iuently solidified by the infiltration of carbotiate of lime which roclcs along the northwest margin of the Yallev, and through- 
has given the mas< a crystalline texture, and converted it into; out a belt of twentvor twentv-five miles wide, parallel with it. 



:i gray limestone, very com))act and admirably adapted for 
building purpose^. Tlie bed has well defined horizims both 
below, where it is separated from the chert of Xo. II c, by one 
or two. thin lavers of light blue limestone; and above, where it 



It may be -represented under three sub-divisions. The lower 
one of which («), is a very hard, light gray, sometimes white, 
sandstone, distinctly conglomerate in many places, and so 
durable as to present long lines of precipices where the strata 



i^ covenMl with a layer that is shaly in some i>laces and mierop out on the faces of the mountains. The middle member 
others very hard, and full of white veins of calcite and dolo-|(/^) of this group is a dark brownish purple sandstone with beds 
mite. The upper and lower portions of this coralline bed are, of iuterstratirted shales of the same color. Shells in the sand- 
tjuitefull of shells as well as fragments of coral: the middle j ^.tones, and fucoids in the shales, are conspicuous features of 
portion is more purely coralline, more compact, and better | this division. A third member (c*) is much fighter in color 
adapted to the architectural purposes to which it is extensively ; thaii />, l>ut darker than a. Some of the harder layers have a 
applied ; and to the manufacture of lime. The most easterly jpintisl, hue, while the sotYer and more brittle especiallv near 
outcrop in this neighborhood is on Hoffman's Run, about one; the top, where thev border on Xo. V, are brown and vellowish 
mile S.K. of the town, where the total thickness is about sixty ; hrown in color. ^Vhile this group, as it appears on the two 
(t>0) feet. It seems to run out somewhere beneath the synch-; ^dges of House Mountain, rests upon a nearlv horizontal base, 
nal fold that forms the Poplar Hills, but appears again (mi;,^ the Xorth Mountain its position is changed to that of a 
Buffalo Creek, six miles to the S.A\ . Xorthwest of Lexington the | steep northwest di]>. 

t)utcrop of this bed is finely displayed alon^ some parts of the j\^^ general pressure that acted from the Blue Ridge side of 
f»Hseof Brushy Hills, and especially on the N(»rth River, a the Vallev towards the northwest seems to have lifted the 
mile above the town bridge, where it forms a nearly vertical; House Mountain ridges somewhat above what was the original 
(;iiff, exposinjj its entire thickness, which at this point is about; [(.y^l of the surrounding region, and, at the same time, to have 
150 feet. This thickness is preserved in the synclinal between | l)i.oken off and pushed back the edge.-; that now form the crest 
Brushy Hills and House Mountain, and also at other | of \orth Mountain. But while the section re])resents the gen- 
points where it apj.ears below (A) the thicker mass of TriMi-^eral result, it will be found on examination, that there are a 
tv>n Lunestone. ' number of local and limited irregularities in the form of con- 

Xo. Ill, A, crofx out (vxtensively on l)oth side- t>f Bo[»lar; tortious and fractures that could not be exhibited on a scale 
j Hills forms the whole of the synclinal over which Lexington ; representing so nnich space within so short a limit. So, also, 

>-ands, (This synclinal is really douhle — Iniving a line of uplift it has here, apparently, a greater degree of symmetry on the 
r:inning through it, but the scale of th(» section would not surface, than tue denuding forces to which it has been sub- 
tidmit its insertion. There are also some l(»cal irregularities jected, have given it. But in this regard, also, the irregulari- 
here.) and is the foundation rock of the House Mountains, ties are too numerous and limitc^d to hud a place on the section, 
anmnd the l)ase of which it may be seen (Topping out on all: The strata of this group all thin oft* as they extend farther 
-ides. The general position here is horizontal, or nearly so, I towards the interior ba<in of the coal regions. They also vury 
I v/ith some local curves. Xorthwest of Kerr's Creek valley it nmch ii^ thickness where they crop out ahmg the margin of the 

' tlisappears beneath the North Mountain. Valley. What now caps House Mountain is about three hun- 

Tho general structure of // differs verv widelv from all thedred and sixty feet thick, while, at the highest point, it may 




iape 

veins; but, as we'iisceml, the rocks l)ccome more and more j passes through Mill Mountain, a very complete section of Xo. 

argillaceous, with the beds of shale becoming nu)re numerous; W is displayed as a folded and inverted anticlinal— inverted 

and finally, as nuiy be ^^qw (»n House Mountain, after passiug towards the northwest so that the higher strata of \ , VI and 

upward through a thickness of about (\:^y) feet, the shale be- VII, seem to un<lerlie IV. 

comes predominant, but still contains some thin beds of X'o. V is in most places, in this part of the Apalachians, a 

limestone remarkable for the profusion of fossil shells, crinoids bed of shales and brittle, slialy sandstones. In the upper part 

and coral found in them. There is no well defined horizon the shales predominate and have some thin bands of limestone. 

here, between what is represented on the section as/; and r,; Valuable iron ores, some of them highly fossiliferous, abound 

but the former seems in general characters to be the equiva-! in this formation. The development of this group is not 

lent of the Trenton limestone, and the latter ot the Cincinnati extensive where our line of section cuts it. This seems to be 

(Hudson) shales. It is about 750 feet thick. the only representative we have here of the Clinton and 

,j 7 11 i. i. A ..I 1- • • r Xia^cara epochs (5i, and 5r, Dana). 

yrt'//^a;'A*.— I have not seen an V outcrop 01 the division, f^ ot f /. n ' .i i i 

N<». Ill in Augusta count v northeast of Staunton, nor have I: . '^^*- ^ * '^ not actual Iv visible where the section pa^es,-but 
st^n it at all in liockingham. If its equivalent appears in that j »^^ outcrops on both sides of the same valley, at points not 
part of the Vallev, it is under quite (lifferent lithological andl^'^P' remote, seem to justiiy the hvpothesis that it actually' 
fossil pecularities.' I might sav almost as much in reicard xo.^^}^^^ nt this point though concealed irom view by the debns 




pure enougli 
in some of its l>eds to make good lime, and firm enough to 
'4'\\ri.T.'*' — This seems to be the proper place for directing, make good building material for houses, railroad masonrv, 
attention to the "Fault," the line of which passes in front (S.E.)j etc. In the prolongation of the same mountain valley, in 
of the House Mountain. It is easily traced for several miles | which our section terminates, this formation is largely derel- 
f>oth ways from our line of section. The lower and older I oj^ed along the line of the Clwsapeake and Ohio Railway, be- 
rocks of Xo. II are found (in their own normal order) overly-' twocn Goshen and Buffalo Gap. At Craigsville, nine miles 
iitg the newer of No. Ill A, which dip beneath them. At a' northeast of Goshen, it affords an extensive quarry of beautiful 
number of j>oints between Kerr's Creek and Collier's Creek,! encrinal marble. It is the Helderberg Limestone. (7, Dana.) 
two considerable streams that run out from the North Moun-,! Xo. VII is a singular bed of brownish and greenish-gray 
tain at tlic opposite extremities of the House Mountain ridges j sandstone of coarse texture, easily broken, and in many placed 
tills dipping of the newer under the older rockd may be secnl disintegrates readily under the weather. In other locahtieu it 
alofig a line of very €ion9iderable reg^Uritjr. j is more durable, forms rather low Hat arches, and whew c«t 
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through bv streams presents precipitous exposures. It has 
valuaDlo deposits of iron ore at many points in Virginia. 
Great numbers of fossil braehioi)ods, especially Syirifer 
arefwstis and He^is^elitria avouies^ are found in it everywhere. 
This is a remarkabljr well defined formation, readily distin- 
o^uished by its lithological peculiaritic»s and its fossils remains. 
It is cut by the Chesapeake and Ohio Railway at several places 
between nuffalo Gap and Goshen. On thc*^ turnpike leading 
from Millboro to the Warm Springs, about three miles from 
the station at which the stage coaciies leave the railroad, this 
formation may be seen as an anticlinal arch, spanning the 
lower limestone of VI, in which the famous 'Milowing Cave" 
of Bath County is situated. Here the Calf-pasture River has cut 
through a ridge and given a natural section along the base of 
w*hich the stage-road passes, and where the Oriskany and Hel- 
derberg ibruiations are well exposed, and, together with the 
Blowing Cave, present points of considerable scientific interest. 
Hero, also, the meeting of the Oriskany, the uj)per member ot 
the Silurian, with the Marcellus ii) shales, at the base oi 
the Devonian, may be distinctly observed on l)oth sides 
of the ridge. 

The following table exhibits a couipariefon of the sul>-divis- 
ions in this portion of the Virginia V'alley, with the periods 
and epochs in Professor Dana's ifanual : 

Silurian nK'ks of ilie (frcat Valley af Vinja^iu with their 
stUhdicufi-ofut^ compitred icith eqtdriilcid ejHU'hs of J)afia*8 
Mdbihiuilj p. 142. 






Periods 



Kp'x:hN 



.»cric>. 



I Oriskany 
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'^ I Canadian. 



8 Oriitkaiiy. 
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[Written oziireatsly for The ViiiuiM.i8 by L. Bemeliimuts M. El, of the UoyHl S(*1i<h»1 of 

Mlucti, Belgium, of Charlestou, West Vlrgluia.J 



A good eoke contains but a small percentage of ashes and 
but little sulphur. It is ringing, in large pieces, as an indica- 
tion of compactness, homogeneity and freedom from flaws, 
which, if too numerous, indicate a tendency to breakage in 
handling. It is hard to crush, and able to support the burden 
in the blast fiimace. This quality supposes small, regular 
vacuoles and a good agglomeration. It is silvery and free 
from rusty spots, not only on the fresh fracture but on the 
surface of the pieces, an indication that it is newly made and 
has not been drenched with water. Rusty spots, even in the 
old coke, always indicate pyrites, hence sulphur. The specific 
gravity is a good test of value only when the percentage of 
ashes is known, and when the coke is fresh from the oven and 
has not been watered. Fresh coke soon absorbs from the air 
from 3 to 5 per cent, of dampness, but if it is drenched or ex- 
posed to the rain, it takes from fifteen to twenty per cent, of 
water and loses much of its calorific power. The tendency of 
moisture is to cool the zone of elaboration in the blast furnace, 
and that is why metallurgists often prefer to buy coal and 
make their own coke near the furnace, where it can be used im- 
mediately, although they pay transporation on about 30 per cent, 
of volatile matter, which is of no use to them. Accordingly the 
type of the best coke is a pure anthracite, that does not exfoli- 
ate in the fire. Indeed, anthracite is often only a coke made 



from a good coking; coal, under great prcssui*e, as at Schoen- 
field, in Saxony, where a bed of coal has been, in i)laces, jjene- 
trated by porphyry so that both bituminous coal and anthracite 
are found m the same bed. 

Hence, the nearer a coke comes to anthracite in its physical 
properties, tlip better it is adapted to the wants of metallurgy. 

I say, in its physical properties, for the coke manufacturer, 
by separating the pyrites, sliales, stones, and sometimes gyj)- 
sum from the coal, by washing, often succeeds in i)roducing a 
coke purer than the natural anthracite of that coal would l»a 
In exceptional cases, where beds of coal, without partings and 
relatively free from iron pyrites, are mined under a solid roof, 
and without blasting, it may make little dilierence whether 
the coal is w ashed or not ; but no one that has been impressed 
by the large banks of refuse separated from the coal by wash- 
ing, around Pittsburg; or elsewhere, can but believe that, in 
most cases, washing the coal greatly improves the coke. The 
experiment may be made, in each case, with a common sieve in 
a tub of w^ater. This cleaning of the coal is especial ly i mportan t 
when a distant market is contended for, as a small per ccjit. ot 
ashes liecomes important by transportation. Not only has 
freight to l>e paid on ashes as well as on fuel, but at the end 
of Uie journey, they absorb heat from the fuel during the 
process of smelting. 

Altliough the term washing has l)een atlopted for the jiurify- 
ing process, it is merely a classification of, bodies of nearlv the 
same size, in the order of specific gravity, by means of \vater. 
The process, already old, is used extensively for tlie separation 
of metallic ores which cannot l)e separated in mining, althou'^i 
the dificrence of specific gravity Iwtween these ores is otlen 
very small. Between coal and its impurities, however, that 
dificrence is so great, (nearly as one-half), that the separation 
is rapid and complete, and more inequality in the size of the 
pieces may l>e allowed. The "nut'' coal, however, cannot Ixj 
washed with the slack. Thei-efore, where the "nut" is used 
for coking, the best practice uses a pair of rollei*s for crushiii'' 
it. A Ixjtter coke, more homogenous and compact, is obtained 
from fine coal than from mixed sizes, and the dampness which 
remains in the coal after washing eliminates some of the sul- 
phur, although it cannot be said to insure a long life to the 
ovens which it cools abruptly. 

When a good stream is at hand, the simplest wsishing i)ro- 
cess consists in mixing the coal in the stream, confined for that 
purpose in a flume inclined from 10® to 1 2°. The heaviest parti- 
cles, or impurities, settle first and are collected in a fishing l>ox ; 
the coal is carried farther, to the foot of a dam. This process 
requires about 3i cubic yards of water per ton of impure coal. 
A fiume washes only 10 to 12 tons in ten hours, the sej^aration 
is not complete and the loss of fine coal carried over the dam 
varies from three to seven per cent. It requires too much labor. 

The concentric funnels are also a very simple washer ; they 
ettect a perfect separation but require adjustment and their in- 
dividual capacity is limited to from 20 to 25 tons in ten hours. 
They require from 30 to 40 gallons of w^ater per bushel of coal, 
according to the head. They are certainly the best washer 
where abundant and reliable water power can be had, as thev 
apply it witliout any machinery and the whole work is anti"*- 
matic. If not overcrowded, the loss in pure coal does not 
exceed one per cent. 

The most popular washers, those that use the least water, are 
the jigs. They are made of all sizes, to be worked by hand or 1 )y 
machinery, to wash successive loads or continuouslV; they con- 
sume, of water, from 25 per cent, of the weight of'^the coal up 
to 30 gallons per bushel of coal, according to the facilities 
aflforded by the location of the works. Several dispositions of 
the jigs have been patented in the United States ; but only 
new details can l)e validly patented, as a complete description 
of the working Berard coal washer with the results obtained, 
were published in the Annales des Mines 5tli series, T. IX, p. 
147,aDOut 1858. These washers and otherscontemporaneous(see 
Lesoinne's Elements of Metallurg}', Liege, I860,) embody nearly 
all the improvements which have been separately patented 
since. The Berard washer cleaned 100 tons of coal in 10 
hours with 4 h. p., exclusive of raising the water (5 to 7 tml- 
Ions per bushel) to the floor of the washer. Any carpenter 
who can build a barge and work from drawings can build an 
excellent coal washer to elaborate 100 tons of coal in 10 hours, 
at a cost not exceeding $150 exclusive of power, which may 
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bo taken from another engine or be the same as that used 
for the pump. 

But retummg to the manufacture of coke. When a body 
of bituminous coal is submitted to heat with limited contact of 
air, it evolves gases and steam (this steam if condensed is 
ammonia water), the steam soon ceases to be visible and the 
gas becomes yellow and thick, loaded with tar. In this state 
and to the end of the operation the gases are very combusti- 
ble, and produce, with the proper quantity of air, an intense 
heat, one equal to the melting of iron in a puddling furnace. 
The heat continuing to increase, the coal softens and agglom- 
erates in the bitumen it evolves, and the gas, which contmues 
to form, remaining more or less confined as the bitumen 
thickens and decomposes, swells the mass and leaves, by the 
time the bitumen is dried up at a red heat, a coke more or 
less cellular and more or less orittle. 

This process, however, does not take place at the same time 
in the whole body of the coal, but begins on the surfaces most 
heated and gains with the heat, going deeper and deeper into 
the mass of the coal; so that the surface is hardened and dried 
into coke, while the coal below it is only swelling with the gas 
confined in it. Hence the rents which are always normalto 
the heated surface of the coal, or rather, to the surface of the 
swelling core. Thus imitating, on a small scale, the process 
of nature in the formation of mountains. 

The gafl escaping from the core, by the rents and through 
the porous coke already made and strongly heated, decomposes 
partially with the formation of silvery graphite, similar to that 
produced under the same circumstances in the retorts of gas 
works. It is obvious that the coal of that core, confined as it 
is by the weight and rigidity of the coke already made, and 
also, losing its gas more slowly, imder slowly increasing heat, 
swells leas, remains more compact and holds smaller cells than 
the layer on the top, and it has been established by direct ex- 
periments that the greater the burden supported by the coal 
at the period of softening, the nearer the coke approaches 
to anthracite. 

But there is no need of separate experiinentj-, the facts are 
patent in the bee-hive oven and in open pits, two processes 
sufficiently popular to admit of easy observation. In a good 
bee-hive oven, one that burns but little of the fixed carbon, the 
coke is made by the heat radiated from the arch only. All 
the rents are vertical in general direction. A small layer on 
the top, having no burden, is much swollen, hence offering but 
little resistance, it is much broken by the swelling of the coal 
under it. This layer turns entirely to fine coke by handling. 
The coke below is closer and closer, as the burden under which 
it has coked increases, down to 12 or 15 inches from the top 
( i n the 24-hour work). If the th ickness of the coal is greater the 
heat can only reach the floor after a long time of very hot fire, 
and, even aft«r forty-eight hours, when 20 to 24 inches of coal 
arc used, the coal nearest the floor remains black, imperfectly 
coked and unfit for the blast furnace. Besides, it all breaks 
into small coke under the work of the hooks while unloading. 
In the 48-hour work, more or less of the top coke is always 
burnt to ashes. ; 

Exactly the corresuonding phenomena are conspicuous inj 
the process of open pits when the work is normal, that is, when 
the wind does not blow. The rents are normal to the chim- 
nics, the top coke is light and burns easily, and the coke lowest 
in the pit is the heaviest, the closest and most compact. 

Discarding the process of open pits, which is not suited to a 
regular production and which entails a loss of solid carbon 
amounting to from ten to twenty per cent, according to the 
state of Uie weather, we have seen that in simple bee-hive 
oven, the height of coke is very limited, and consequently, the 
coke produced is not as good as could be made from the same 
coal. There is also a great loss in the yield, variable with the 
size of the ovens and the skill of attendants, in the breakage 
of coke while unloading. I have seen that loss as high as 50 
per cent, of the coke ; however, with the best of care, this loss 
18 always considerable. 1 suppose it is useless to notice here 
that lump coke is more in demand and commands a better price 
than small coke. Another depreciation comes from the water 
it is necessary to use while unloading. The position of the 
workmen, in front of the red hot coke he extracts from the 
oven, is a most unnecessary hardship imposed on him, and 
nothing but high wages and the use of too much water can 



make it tolerable in suimner. I know that on New River 
and some few other places, it is customarv to introduce a 
stream of water right into tJie ovens. If the consumers and 
the ovens can stand it, and if the yield of coke, including water, 
is satisfactory, it is not for me to find fault with this practice, 
but the manufacturer who shall first dispense with the practice 
will find himself well repaid when his coke becomes Known. 
No wonder the iron-workers prefer to transport to their 
works 20 to 30 per cent, of volatile matter with the coal and 
then expel this volatile pfiatter into the atmosphere, to trans- 
porting nearly the same amount of water whicn it takes fuel 
to evaporate, besides reducing the calorific power of the gas 
from the blast furnace. Coke need not be extinguished by 
water. Good coke can only bum in a large mass or with a 
forced blast in confined space. If spread on the yard or over 
the coke pile, it soon ceases to bum. All these objections to 
simple bee-hive ovens have been appreciated long ago ; and 
the chiefs of metallurgical works (not regular inventors who 
are justly held in awe bv him that is not able to judge a new 
thing) have slowly modified them ; first, in order to increase 
the height of the load, then to reduce the cost of unloading, 
and, step by step, all successively sanctioned by experience, 
they have reachea the ovens of rectangular form with two oppo 
site doors and heated sides and bottom, which, in advanced sec- 
tions, have, for the last fifteen or twenty years, successively 
displaced all others. At first, the floor was heated by leading 
the fiery gases in flues under the floor before admitting them 
into a chimney. I hear this first step is being taken at Fire 
Creek. This improvement led to making the oven elliptical 
rather than circular. From this step to heating also the sides 
of the ovens, the distance was soon passed, and in order to 
derive an equal penetration of the heat from the sides, the 
ovens were made rectangular. Doors, the whole size of the 
section of the oven, were provided at both ends so that the 
coke could be pushed bodily from one door out of the opposite 
one. This admitted of the emptying of an oven containing from 
300 to 500 cubic feet of coke in ten minutes. These ovens 
never cooled and therefore lasted a long time. The next step 
was to admit no air into the oven, but to admit it only into 
the flues where the gas passes. At this point the limit of 
theoretical yield was reached, and, with bituminous coals, 82 
per cent, of coke, all merchantable and in lumps, was realized. 
Was that perfection i It seems not, for other considerations, 
to be examined farther on, allowed the making of better coke 
as well as the making of good coke from coals which in open 
pits or in bee-hives would have produced no coke fit for use. 
The experiment of passing the gas under the floor before 
sending it into the open air at once admitted, with the same 
dimensions of ovens, a charge from 10 to 12 inches tliicker, to 
be coked in the same time, and the complaint of underdone 
soles was no more heard of. But the simple idea of heating 
the sides, and at the same time contracting the width of the 
ovens, so that the centre of the coal could be reached by 
sfficient heat from the sides, was the richest in results, for it 
suppressed any limit to the height of the coal in the ovens. 

These principles were applied with the greatest success in 
the different varieties of Belgian ovens, which arc nearly hori- 
zontal, with a floor only inclined about 5° towards the exit 
door, also, in a number of models of inclined ovens, either 
plane like the ovens used at Saarbruck and my own ovens, or 
on the arc of a circle, like those of Eisweiler, and in vertical 
ovens like the celebrated Appolt. 

The Belgian ovens are emptied by means of a capstan 
moved by hand or by a pony engine. The truck is carried on 
four wheels on a track which rims in the rear of the line of 
ovens. As an oven is emptied in 10 minutes, one truck is 
enoujgh for a large number of ovens. Apart from the eco- 
nomical interest of this practice, it is beautiful and impressive 
to see an unbroken wall of red-hot coke from three to four 
and a half feet wide, five feet high, and from 18 to 40 feet 
long, issuing slowly, bodily and unbroken, from the open 
mouth of an oven. The process of unloading ciixjular ovens, 
piece-meal, by hand hooks and drenching, and tlie mechanical 

f)rocess must both be seen to realize the diflference of yield in 
ump coal, other things being equal. 

The inclined ovens and the vertical ovens unload automat- 
ically, by gravity alone. The lower door being open, the wall 
of coke slides or falls bodily out of the ovens. * In either case. 
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the doorB are immediately closed, a new load of coal is put in 
and leveled by small apertures in the doors, and a new opera- 
tion is at once under way. The horizontal ovens arc used on 
level ground ; the inclined ovens are preferred where level 
ground is scarce and hill sides are in the wav, as on New River. 

[To HK CoNTINUKl).] 

The Smithers-Oauley Tract of Coal Lands. 



t ween that Branch and the Kanawha. The village of Canuelton 
is at the mouth of Smitliers' Creek. Public roads run along 
all the principal water courses. 

The altitude, or height above tide-level, of this estate varieB 
from about 6W ft., on Blake's Branch near its mouth, to not 
far from 2,000 ft, on the "divide" of the Gaiiley and the Kar 
nawha waters,— con8e<iuently about 1,200 feet of its geological 
section are exposed in the slope from the top of this divide 

By Jed. Hotchkiss, Consulting Kngineer.— Illustrated by a'^^^'" to Smithers' Creek, as shown in the section on the line 

Supplementary Map and Sections. I A— B, on the supplement. 

Its surface, once a plateau sloping moderately to the north- 

Theplacingof the Gauley-Smithers Tract of Coal Lands on i west,— like the evenly bedded strata of sand-rocks, shales, 

the market by Messrs. G. M. <t W. B. Harrison,— as may be j ^'**^' <'^^'^' ^^^^ ""^^^l^ing it,— is the remnant of that plateau 

seen by referring to the advertising columns of this Jounial,— j^^^P'^ trenched, by the running waters of ages, down through 

furnishes an opportunity for presenting a description of one of ^^^ s^^ccessive rock- and coal-beds, into stream-valleys (those of 

the lai^ undeveloped coal estates of the Great Kanawha 

Coal-field, — a typical one in location and extent and in the 

ipiantity and quality of its coal beds. This will furnish, to 

the general reader some idea of the resources and value of the 

coal lands of West Virginia, and to those seeking profitable 

investments or remunerative coal mining, a guide to where 

such may be found. 

This estate is 6,250 ArrcM. or uhotft 10 sniuwe fnlles^ forminsr 

a body of land (as shown on the accompanying map) over 7 

miles long 

mile to t\\ 



the creeks of the map), ^lat are now mere carton-like cror«^es, 
as shown in the section, the narrow bottoms of which in their 
lower reaches are cut down to very nearly the same level as 
the main drainage valleys, those of the Kanawha and the 
Gauley, thus opening the way, by easy grades, to the outcrop 
edges of the coal, iron-ore and rock beds that the gorges cut 
through. For example, the valley of Smithers' CreelT at the 
mouth of Blake's Branch has about the same level as the 
. ,.^. . ,.».,. „^...«^, .,., . ^I^esapeake .V^ Ohio liailway at Cannelton, from it the es- 

g and varyuigin breadth from three-fourths of ajT''^^^ **^^^^^'^^^'*^' '"'^^^^ '''^^' *^'"^^^^ *^^^^^^^^ 

o miles, making its average diuiensions 7 miles \w l""^^ ''^'^ ^** "^ ^- *'^'^^' '^''"^'^ ''^ ^^^»'^ increased to 1,000, 



one and one-third. Its length is in'^i northeast-southwc^t di-l^^' ^''*' ^'''*'^''* ''^' ^^'"^ tributary streams. 



or more, 



Its Coal Beds.— This property is in the central portion of 




Great Kanawha rivers; the watershed of these streams crosses ^^ cheaply mined than in almost auy other portion of the 



it; about one-sixth of its surface is drained by Gauley and five- ^^^'^'^^ ^'^'^ Coal- Basin. 7%^ Zowef* Coid Measures, those of 
sixths by Kanawha tributaric^s. Smithers' Creek and its! '^^^^'''^' ^'<*^*"*^^'*^*" ^^J? ^'»^«^^'<>"taining the remarkable 
Right-hand Fork, run for over Smiles in front of the north- j '''^'*''*' coking coals, underlie, in unbroken beds, below thu 
western boundary of the estate, draining four-fifths of it into p^'**^^^' '^*^'^'' ^^^"^ «^^ depths not greater than those from which 
theGreat Kanawha and furnishing a natural, level-free outlet i^J,*^ lately organized Connellsville Gas Coal & Iron Co., of 
for about 5,000 acres of the land to that river and into the j^^^^'^^^ ^^"> I'^^-O^i" g<> tor its coal) all this region. The 
pool made by Uam Xo. 2 of the U. S. Improvement of the ^^^''^' ^'^^*' Memures, Rogers' No. XIII, are all here, all (but 
GreatKanawha,— this gives over 5 nnMc,s of available frontage I l^^'^'^.^I^ ^'^^^ lowest lx»d) alK)ve water level, excei)t the 
on that main tributary for coal-mining ojHjrations. Twenty- jP^f!'^"^. ^''^^^'^J \y ^'^^' stream-valleys, — the daylight 
mile Creek and other branches of the Gauley drain the other I ^^'^^"^ ^** Nature's gigantic mining operations which, free of 
fifth, and 2.5 miles of frontage are available on Twenty-mile.— ^^^^' '**^^'^ opened the way to the outcrop edges of the 10 beds 
The name of the estate, SmUhers-Gauley, is derived from its ^** ^'^^^^ ^^^^^ ^^'^^* ^ J^^^d thick, runm'ng in thickness from ;^ ft. 
chief drainage streams. ^^ ^^^ aggregating over 60 feet of coals, which Mr. Page ex- 

This tract is "Lot H" of a sulvdivision of the I9,5t>7 A. P^^^^ *^"^ measured in this group of rocks, as shown in his 
survey granted to John Steele, March 2nd, 1795, by the State section on the supplement. Fragments of the lower portion 

'" " - . ^- . ^. - - of the Upper Coal jVeasure^ remain on the higher levels of 



of Virginia, made by oixler of the Circuit Court of Kanawha 
county, and is held by those, or their heirs, to whom it was 
decreed by that court, — consequently its title is unquestioned, 
as the intact and continuous records of that court show. It is 
situated in Fayette county, West Virginia. 



the divides, and in these are one or two bc^ls of coal.— It fol- 
lows from the above that eee^^t/ jnirt of tkh tract U underlaid 
hj coal hed^; the section across it shows the same. 

Some idea may be formed of the value of such an estate for 




miles above the entrance of that river into the Ohio. It is on t^plmt? gas, cannel, or other senn'-bitunn'nous or bitunnnous 
the line of the Chesapeake & Ohio Railway, opposite its Can- coals now mined at either of the ^7 collieries of the New River 
nelton station, 342 miles from its Richmond, or eastern, on *"^ Kanawha districts, now in o])eration on or near the C. & 
James Eiver, and 79 from its Huntington, or western, on the ^- ^V' enumerated in the Feb. No. of Thk Vikgimas, since 



Ohio, terminus. It occupies a nearly central position in the 
Great Ohio Coal-Basin. 

The coal lands of C. P. Huntington, President of the Chesa- 
peake & Ohio Railway, are adjacent to it on the N. W., above 



they work one or another of the beds of Page's section. 
For example : — 

(1) The New River coking coals, which underlie the entire 
estate, can be reached, say from near the mouth of Blake's 



Buffalo Branch, as also thpse of the Cannelton Coal Co. be- Branch, by shafting, as follows : — The Sewell led from 4' to 
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0' thick, that which furnishes the noted coke used by the 
Loiigdale Iron Co., at but a few feet below the water level, for 
l)y Mr. Page's measurements it is but 45 ft. above the Falls 
Conglomerate, the toprock of the Lower Coal Measures, which 
at Cannelton is not far from the bed of the Kanawha. (This 
bed would probably rise above water level towards the N. E. 
part of Smithers-Gauley: — The NutaUb^urg and Fire Creek 
hed^ a yard thick seam noted for the purity of its coal and the 
good (juality of its coke, which Mr. Page found 222 ft. below 
the Sewcll at Hawk's Nest, (see section), should be reached by 
a 250-ft, shaft, one of about the same depth as that the new 
Counollsville, Pa. Co. will use on the lands it lately purchased 
at such a large price per acre: — and The Quinnitnont hed^ 
from P)' to 4' tliick, the equally valuable coking coal so 
.successfully used at Quinnimont furnace, placed by the same 
section 224 ft. below tlie Xutallburg^, which a 500-ft. shaft (a 
very short one in most coal regions) would reach. 

The somewhat increased cost of mining tliese coals by shatls, 
rather than by inclines as on New River (if there would be an 
increased cost, which I consider doubtful), would be more than 
counterbalanced by having unbroken l^eds of coal to work in. 

(2) The Kamiwha coal a proper^ — the different kinds of bitu- 
minous (joals that are known in the markets as gas, steam, 
block, splint, gray splint or cannel, — any one variety or all of 
them, can be mined on these lands, from the valleys of Smithers' 
Creek and its branches, above water-level and "on the rise," 
for on the sides of the hills facing tliese valleys the whole 
1,000 feet of the Middle Measures that bear these coals is ex- 
j)osod, and each bed of the grouj) can be reached, at different 
levels, one above the other on the same slope, as shown in Mr. 
Page's section, or successively by following up the valleys 
until by their rise they reach the levels of the several seams of 
coal. Among these beds, and where they can be readily 
o))enecl and identified, are those mined at the Gauley Moun- 
tain, Eagle, Faulkner's, Crescent, Cannelton, Coal Valley, 
Straughan's, Mt. Morris, Eureka, Morris Creek, Old Virginia, 
Upj)er Creek, Paint Creek, Blacksburg, East Bank, Coalburg, 
Houston, Coalmen t. Cedar Grove, Campbell's Creek, and 
other collieries of this region, and the intending miner may here 
select any one of these beds to jnine from, confident that he 
will find it essentially the same in character. ' 

The steam, gas, blast-furnace, and domestic coals shipped ' 
from the collieries named, by rail to the eastward and by rail| 
and river to the westward, are all well known and highly es-' 
teemed, but they work only a few of the many beds here ex- 
isting. Some of the thickest have never been worked, and 
the adaptations of a half dozen heavy beds, any one of \vhich 
would be the making of a less favored region, are wholly un-' 
known becanse the coal from them has never been used; their, 
faces have been exposed, by digging away a few feet of loose 
material from the slo])e of the hill-side, and their thickness 
measured, and that is about all that is known of them. A 
dozen years iigo I had a coal bed opened, on the fiute of the 
bluti'on an adjacent property, which 1 found over 11 ft. thick, 
l)ut as yet no use has been made of that great bed. I could, 
say the same of others measured at the same time. The day 
will come, and before many years, when each one of the 
dozen or more good beds of coal here accessible will be known 
as furnishing each a fuel having a special adaptation, and not 
till then will the great value of these many-bedded coal lands 
l)e known and appreciated. 

The two geological sectiojis given on the map, while not 
those of this tract itself, are, essentially, the section that de- 
veloj)ment will find there. They were made on opposite sides 
of Smithers-Gauley in the line of the general dip of 



the coal measures, by careful and pains-taking mining 
engineers, from actual measurenicnts of the coal beds 
and intervening rocks in place. I consider that they 
fairly represent the relative location and thickness of 
the coal seams in this land, — The one (railed "a section 
across the land on the line A — P" is that of the coal l>eds, in 
tlieir proper relations, as actually measured l)y Wm. N. Page, 
M. & C. E., at Hawk's Nest, a few miles southeast from 
Smithers-Gauley, — this shows, as before stated, in about 1,000 
ft. of measures, 00 ft. of coal in 10 beds, ranging in thickness, 
as the figures beside the section show, from *\ to 11 ft., in- 
cluding beds of 5, 7, D and 10 ft. respectively. The section is 
thrown into relief form to show how the beds are <'ut by the 
eaflon of Smithers' Creek and how thev are inclined towards 
that creek, most of them above water-level, as drawn, so they 
can be worked level- and drainage-free. — The other was 
measured by O. A. Veazey, C. *& M. E., on Hughes' Creek, on 
one of the lots of the patent from which this lot was taken, a 
few miles northwest from Smithers-dlanley, on the opposite 
side of it from Page's section, and where more of the Measures 
have gone down under the water level. This section shows 
over 49 ft. of coal in 10 beds of the Middle Pleasures (below 
the Black Flint) ranging in thickness from 3i to S ft., in- 
cluding 4i, 5i and 7 ft. beds. Besides this it shows 3 l)eds, 
containing 12 ft. of coal, in the 250 ft. of the Upper Measures 
left on the higher levels. The aggregate thickness of good 
coal beds in this section is over 00 ft., including cannel, splint 
and bituminous coals. Mr. Vejizey also locates 3 betls of iron ore. 

To show with more particularity the character and vast quant- 
ity of the coals on this estate I might make special mention of 
two or three of its beds. For example, near the mouth of 
Blake's Branch, just above the level of the creek valley, where 
it can be reached by an easy grade tramway of less than three- 
fourths of a mile in length from a wharf by the side of the 
navigable Kanawha,and without the intervention of an^'incline," 
there has been opened and drifted on, for a short distance, a 
bed of splint coal, of the very best character, which I measured 
and found fully 7 ft. thick (I found it 8 ft. thick and about 
100 ft. above the river in the face of the hill below Cannelton). 
Outcroppmg on the side of the creek valley and near the 
lowest levels of the property it follows that this coal becl un- 
derlies, as an unbroken stratum, almost its entire area, jind 
represents in its solid contents (the product of 10 scjuare miles 
by 7 ft.), more than 30 million tons of getable coal, — calcu- 
lating by the rule that allows 1,000 tons of coal to the acre for 
each foot of thickness in the bed. Saying nothing about the 
5 ft. thick bed of excellent shop coal lying some 70 ft. imder 
the one just spoken of, and that 1 saw opened 20 ft. above the 
water level of the adjacent lands, I will mention the bed, about 
300 ft. above the 77ft. one, which I saw opened just below Can- 
nelton and found, by measurement, to l)e 11 ft. 8 inches thick, 
including two or three thin slate partings. This grand coal bed, 
the one so cheaply and successfully mined by the Hawk's Nest 
Coal Co. on Gauley Mountain, and in part by a half dozen 
mines on the C. & O. near Cannelton station, may be fairly 
said to have here over 5 square miles pf area, — allowing that 
half of it has been removed by the erosion of the valleys. This 
would furnish over 30 million tons of one of the most esteemed 
free-burning coals of the country. About 20 ft. above the 
last, over 400 feet above the water level, on the property be- 
low, is the 7-ft. thick bituminous and cannel coal bed, the one 
that furnishes the well known high-priced Cannelton cannel 
coal; this valuable l)ed doubtless will be found to hold over a 
large area of the Gauley-Smithers»land.^-The known worka- 
ble beds of coal will aggregate from 12 to 15 ft. of thickness 
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for the entire area of the tract for those under the water-level, j(>p^/'a^wi^ them are veir important factors in estimating the 
and, after making ample allowance for the portions cut out by ! value of coal lands. What these are in the Kanawha coal- 

the 
lev 

70-million tons of the first and 150-million of the second. 
These very large quantities, which any one familiar with the 
subject and the region knows are below the actual ones, sug- 
gest the possibilities of production and profit whenever capital 
and labor utilize them. 

The character of the coals found here is but partially known, 
since this is a new coal-field to most of the markets of the 
country, especially to the eastern ones, (for it had no railway con- 
nection with them previous to 1873); nor can it be rightly known 

until a properly conducted industrial survey of the field has 
l)een made ; but enough is known to warrant the statement 
that there are no better semi-bituminous or bituminous coals, in- 
ehiding all the varieties called for in the markets, if there are 
as good ones, all things considered, known in this or any 
other country. 

The Sewell, Nutallburg or Fire Creek, and Quinnimont 
beds, usually called the New River coals, have been found 
unsurpassed for coking, steam and domestic purposes. An 
analysis of one of these gave to Prof. Egleston 70.67 per cent, 
fixed carlwn, 25.35 volatile matter, 2.10 ash, 0.57 sulphur and 
1.45 moisture. This is, in the main, the analysis of this group 
of coals, one showing that they have all the best qualities of 
good coking coals, a high percentage of fixed carbon, just 
enough volatile matter, and extremely small percentages of 
ash and sulphur (See also letter of Prof. Egleston in Feb. No. 
of The ViEGiNiAs). The Connellsville coal selected by the 
Pa. Geol. Survey as a typical one gave 59.61 per cent, fixed 
carbon, JO.IO volatile matter, 8.23 ash, 0.78 sulphur, and 1.26 
moisture. — The U. S. Naval Engineers pronounce the New 
iiiver coals ''first-class steam coals ;" the blast-furnaces make 
a ton of iron with less than a ton of the coke made from them. 

The Kanawha coals proper have a deservedly high reputa- 
tion for gas, steam, domestic, and blast-furnace purposes. — The 
(iauley Mountain coal, that of the "12-ft. bed, ' (as the 11' 8" 
bed of Smithers-Gauley is called), which is now used ex- 
tensively in the locomotives of New England railways, 



3 gorges and vallevs, from 25 to 30 ft. for those above wat^r-I^^^J ^? "^S/v*^ ^" ^? following extracts from a report, 
^ rT ^. •■ ,. . /. . 1 . xi. Imade m 1876, by general I. M. St. John, Consultmg Engmeer 
rel, tor the same extent; dimensions tumishmg more than ^f the C &0 Kt* 

**0f the eighteen mines referred to, on this railway, not one has 
been found to require machinery for ventilation, hoisting or pump- 
ing; and there has been an unusual exemption from mine accidents. 
Their mining plant is of the simplest character, viz: side or branch 
tracks, inclines and tipples, and occasionally bins. The facilities 
in this Kanawha Valley for opening work at low cost are certainly 
exceptional. For greater precision of statement, reference is made 
to the Coal Valley mine, 343 miles from Richmond, which 
weekly ships 960 to 1,000 tons from a 7 -foot vein, here 80 feet 
above the railway. The agent of this company states that the 
original outlay to open and equip the mine was ^4,200, and that 
the entire expenditure to date, including all mining work chargable 
to this account, and (Jor all fixtures, rails, tools, cars, and stocks 
has been $6,230. This Coal Valley enterprise, one of the most 
successful of the Kanawha Valley, is operated on leased ground, 
under royalty, by an association of miners, and has supplied the 
Richmond Gas-works by contract during 1875 ^"d 1876, also, 
shipping gas coal to more distant points. Other mines have been 
opened on the Coal Valley and adjoining seams for less cost where 
they approach the railroad more closely. The smaller mines are 
generally operated by miners on lease, and when examined present 
the most convincing evidence of the facility of mining superior 
coals at a very low cost. It is emphatically the field of work for 
men, or companies, of small means.*' 

The families for reaching markets from these lands are ex- 
ceptionally good since in the direction of greatest demand 
there is a choice of competitive modes of conveyance. — East- 
wardly the way to market is by the Chesapeake & Ohio Rail- 
way; and this, though on the opposite side of the Kanawha, 
can be easily and cheaply reached, either by the method that has 
been used lor a number of years by the Oannelton Co., on the 
lands contiguous to these, or by wire tramways, such as are 
advertised in this Journal. The policy of the railway is a 
liberal one in reference to this traffic, as is proven by its steady 
increase, year by year. — Westwardly, down stream, to the 

freat markets reached by the twenty thousand nules of navi- 
le Mississippi waters, where the demand for coals keeps pace 
with the wonderfiil growth of the country, the way is opened 
from the very adits of the mines, for the cheapest kind of 
contains, by analysis, 03.10 per cent, fixed carbon, I transportation to market, now that the Kanawna Improve- 
32.61 volatile matter, 2.15 ash, 0.74 sulphur, and 1.40jment by the General Government is nearly completed and 
moisture. — The noted Cannelton cannel coal is min^ that great water-way rendered permanently navigable. Li 
from a seam 12' below the Black Flint Ledge and a few months barges can be loaded at the mouth of Smithers' 
some 750' above the river (See map and sections), just Creek, in the "pool" made by Dam No. 2 of that work, which 
across Smithers' Creek froni the land in question, which is 7' jis just below Cannelton, and transported at very low rates — 
thick, consisting of 3'. 5 cannel below and 3'.5 splint above ; about one-fourth those of railways it is estimated, to Cincin- 
the lower stratum analyses 58.00 per cent, volatile matter, nati, Louisville, or any other of the river cities of the Ohio 



23.50 fixed carbon and 18.50 ash ; the "selected" cannel gives 
46.50 volatile matter, 43.20 fixed carbon, and 10.20 ash. This 



and Mississippi. The Chesapeake & Ohio Railway also offers 
facilities for shipments westward; these are constantly in- 



coal commands a high price in the markets for gas enriching | creasing as that great trunk line completes its western con 
purposes and as a substitute for English cannel.— The semi- 1 nections and enlarges the territory that can be reached with 
cannel coal, shipped also from the Cannelton mines, consists of 'these coals, — for, notwithstanding the fact that the Western 
35.10 per cent, volatile matter, 62.90 fixed carbon, and 2.00 1 States have extensive areas of coals, there will always be in 
tish; the Coal Valley coals, mined and shipped in large quanti- ! that direction a large and constantly increasing demand ibr 
ties from the mines near Cannelton Station, have about the i the purer and better coals of the Kanawha region, 
same composition as the semi-cannel but with less ash. These ; rJxceUefit timber^ oak, birch, beech, tulip-poplar, etc.. covers 
are classed with the best gas-making coals. — Of the splint ; all this estate, so that it has not only an abundant supply for 
coals of the Kanawha Mr. M. F. Maury says, in "Resources of I all mining and building purposes, — highly important consid- 
West Virginia,'* 1876: "It is abundant, and, in admixture with |erations in estimating tne value of a mining property, — but 
more or less bituminous coal is found in seams as thick as 10 ! also a large quantity to spare. 

and 11 feet. For the combined purposes of steam, domestic I do not know, in the whole range of my observations, any 
use, and the manufacture of iron, it maybe looked upon as | place where investments, either for holding or working, caii 
the most useful and valuable coal of the State, and even now | be more profitably made than in such abundantly coal-bearing 
it ranks so high that in the New York retail market it quotes [ properties as this, in the very heart of the Great Kanawha 
higher than any other W. Va. coal, except cannel. Its value 1 Coal-field, on the banks of an improved navigable river and 
is due to its firmness and solidity, which enables it to be I on the line of a great trunk railway. The price at which I 
handled, shifted and stored with very little loss. It burns j am informed it is offered is merely a nominal one, bearing no 
well, leaving but little ash; has both high calorific power and i sort of proportion to its intrinsic worth. Lands in Pennsyl- 
intensity; is usually remarkably free from sulphur and other I vania, not more favorably located commercially and holding 
impurities; has little or no tendency to clinker; \^ free from\not one-fifth as much coal, and what there is below water- 
ihe danger of firing hy sprntaneous combustion — a great destd- level, have recently been sold for three times as much per 



eraturn in storage and ocean transportation ; is first-rate as a 
steam and household fire, and it has particular adaptability in 
its raw state to the manufacture of iron in the blast-furnace." 



acre;- 



Tlie cost of openin/j mines and tJie expense and conditions of Staunton, Va., March, 1880, 



-a condition of values that will soon be exchanged when 
such facts as here stated l)ecome fully known to capitalists 
and miners. Jkd. Hotchkiss, Cons. Ensr. 
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Tit^inia Oold. — We have for a long time closely BcanneO 
the solid columns of the Kngineering and Mining Journal of New- 
York, ihe full and every way reliable exponent of gold as well n- 
other mining operationii, for items concerning Virginia gold mint's 
and for some indications of a revival of interest in her great golil 
bell, but all we have seen has been two, standing, unchanged liries 
in the list of "General Mining Stocks," under the Head of "Ncn- 
Dividend Mines," — the first, "Bertha & Kdith, 645 acres, 500,000 
shares, parvaliie ti., non -assessable;" the second, 'RappahanockJ 
345 acres, ^50,000 capital stock, 250,000 shares, par value ^,.1 
nonassessable." No sales of shares of the former have been meii-i 
tioned; "sales made" of Rappahannock shares are reported regulnr-| 
ly, the Journal of Jan. 3rd, 1880, quoting sales of 44>300 shares ai | 
from 36 to 4a cts., and that of Feb, zist, sales of 30,700 shares ai ' 
from 36 to 45 cts. The is.sne last named had, besides this note of 
sales Man increased rate, two "items" about Virginia gold, the 
first for a long time, — one saying, "A recent letter from the super- 
intendent of the Rappahannock mine states thai the stamp-mill will 
be ready for crushing ore by the loth of March, prox.;" the other 
a statement from the Fredericksburg Nnvsot Feb. i6th, that "The 
purchase of the Whitehall gold mines some months ago by capitalists 
of Boston, Mass., has infused new life into mining interests in 
Spotsylvania. Several valuable mines have recently changed hands 
and new companies have been organized. There are now four 
mines in operation in the region known as The Wilderness, and 
new shafts are being sunk at three other places. Some of the ro< k 
from the new shaft of the Chicago-Virginia Mine has been assayed 
and yielded %y>. per ton. The average of 1 2 samples was 1 1 4, per 
ton. One of our bankers says that a large amount has betn 
realized during the past year from |>anning and sluice- washing 
surface dirt," 

The same Journal, of Feb. 28th, says of the .^(i/>/(7A«w«fi-,4mine,^ 
"Mr. Judson J. Embry, superintendent of this mine, writing under 
date of Feb. joth, says : We are now sinking (at the 85-fl. shaft") 
to a second level, and we have not, thus far, been obliged to do 
any blasting. The vein continues down in the end of the shaft, 
nearly vertical, and of a uniform width of i ft. ii presents tlic 
same general appearance, free from sulphurets, and containiiig 
much visible free gold. Our steam hoister works admi||- 
bly. The mill building is nearly completed. We are now 
at work on the tank, and arranging the shafting and footing." 
On the 25th, the superintendent wrote: "Our work is pro- 
gressing very favorably; we are now down loi ft.; so far there 
has been no occasion to use any explosives." — In that i.ssue sales 
of 31,900 .shares of this mine, l>etween Feb. 21 and 27, are noted 
at from 40 to 45 cts. 

Gold in Montgomery Co., Va. — The discovery of gold in liie 
lands of Brush Creek, in this county, was made last summer by |. 
. M. Thomas. Fs(|., of Blacksburg, an old California miner (4g-er), 
who suspected its existence from the similarity of the rocks, timber 
and soil to that of the California diggings. Notwithstanding the 
winter is still on us, numerous jNirlies have l>een digging and wash- 
ing in a rough way ever since, and now the excitement amounts to 
a boom, and the prosi>ect is that a rush of adventurers will be made 
to this new Eldorado. I'he pro|X)rtion of gold is from jo to 75 
cents per bushel of earth. The largest particles yet found art 
worth about fifty cents. Mr. H. D. Walters, jeweler, of Chris- 
liansburg, while on a visit to his father, who owns a Brush Creek 
farm, took three hundred and fifty pieces of gold from one pan of 
wa.shings. The precious metal is found everywhere for mibs up 
and down Brush Creek and its tributaries. Geologists have as- 
serted the existence of gold in that region, but little did the deni/ens 
of Brush Creek siis])ect that they had been sleeping over mines 
of vast wealth. 

Later, — The snow has lessen etl the prospecting for gold on Brush 
Creek in Montgomery Co., Imt the finding of several pieces 
worth as high as as|!i.:5 each, has made certain a rush of diggers 
after the ground is clear. Gold has been found to exist on man)' of 



the small streams running from Pilot Mountain into Bnish Creek. — 
Mfitt^omery Afessenger. 

Louisa Gold Mines. — A number of tracts of land in Louisa county, 
known to abound in auriferous rock or earth, have lately lieen dis- 
posed of to parties with capital from the North and otherwise, who 
have set about the unearthing of the precious metals with a vim that 
betokens the most satisfactory results. The gold mines of this 

tionof the State have always been noted in the hlstoryof the 
Commonwealth, and have yielded more or less as they were intelli- 
gently worked. Iron and copper ought to be mined, and sulphur 
uianufactured; in Louisa, at a proftl to those engaged, and no 
doubt the time will soon come when such will be the case. — 
'The Commonwealth. 

These small signs of improvement are welcome; we hope they are 
ihc beginning of the belter days for our gold belts, when skill ac- 
quired in the mining operations of the Pacific slope, supplied with 
the liest known mechanical devices for separating the precious 
metals, and backed by abundant capital, shall be appl ied to their de- 
velopment. The "Great Gold Belt" of Virginia is 200 miles long and 
from 15 to 35 miles wide, an area of fully 4,000 square miles, cros-sed 
in every direction by hundreds uf streams, bordered by "placers" 
and underlaid by hundreds of stratified beds of gold-bearing rocks. 



The' Iron Ores near the Shenandoah Valley Sail- 
road:— A Letter from Fro£ Thomas £gleston, of the 
Columbia College School of Mines. 

ToTHB SlIE,V.4NIX>AH CONSTRUCTION Co.: 

Gentlemen: — I have quite recently had occaeio^ to examine 
thy geology of a part of the line of the Shenandoait Valley 
li. K., on both sides of the proposed route, in order to ascer- 
tain the probable quality and quantity of the iron ores found 
th<jre, and have been greatly surprised at the value of the 
ores which are found in great abundance in its immediate vi- 
cinity. They are alao of excellent qnality, most of them 
containing much less than one-half of one per cent, of phoa- 
pliorus. They occur in the formations known as Nob. I 
and V of Kogers, which contain some of the best ores of 
A'irginia. When the road is completed to its junction with 
the Chesapeake & Ohio R'y, the iron ore properties will be 
within etisy reach of a variety of other ores and of one of the 
best fuels in the United States for tlie manttfactnre of iron. I 
have made a number of analyses of the cokes of New River, 
and have never found them to contain as much as six per cent 
of ash. They are very strong, and in some of their properties, 
gieatly resemble charcoal. When they are used for making 
iron, it is said that only fVom one ton to one ton and a quarter 
of coke are required per ton of iron. The ores can be very 
(L-lteaply mined, and the iron made from them has always borne 
a tfood reputation. If a market is found for the ores, there is 
giilBcient in these formations to supply a very large quantity 
of firat^tlaes ores, the quantity being limited only by the 
number of mines opened. The limestones for flux and the 
building materials for the eonstniction of furnaces can be had 
in large quantities and can be cheaply quarried near all the 
ore beds. ^'oiire. Hespectfully. 

Thomas Eglkbton, 

New York, Nov. 20th, 187!t. Engineer of Mines. 

Eingwood, Preston Co., W, Va., had amectingof its 
.itizena a few days since and appointed a committee to pre- 
pare a reimrt on the mineral wealth of its vicinage, and of the 
county, tnat it might be made known to the (capitalists of 
Pittsburg who are contemplating an extension southward of 
the Pittsburg Southern Railroad. The preamble to the reao- 
lutions adopted says, — "Our county of Preston abounds in 
extensive beds of iron ore, coal, and limestone, sufficient when 
developed to bring wealtli to the capitalist and laborer and 
prosi>prity to our peojile." 



March, 1880.] 

Tha Dntf on Steel Rails will not be re- 
duced this year, judging Troni the formidable 
opposilion to that measure. The Iron Ai^f 
remarks, — "It is probable that the South will 
give many more votes against it than 
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SMITHER8-GAULEY 
COAL LAND FOR SALE. 



Vi^inia Iron Furnace Notes. 

The New York and ViTKinia Iron and Goal ^' ^^^^^ „rmcp„™-cp™,,™ .„ ™ .„™ ™-,™ 
Company, or which H. R. Baltzer is Presi- ;hi"m"™r'-H''otrhe"»rAie°8i'^yr'X"^ 
dent; H. J. Rogers, Vice-President, and I '' ""■ """'"'"^ ^ ■ ^ ti .^ i t j 
H. W. Howell, Secretary andTreasiirer,haslM56 Acres ofthe Very Beat Coal Lands 



^ leased for three years, with the privilege !j 



^n manufacturing interests, , , ,, -na-i ^ ^ .c i 

■ ji Ti 'of purchase, the Buffalo Gap Furnace, on the I 
increasmg rapidly. 1 he | Chesapeake & Ohio Railway, Augusta county, i 



D the navlgiblc t 



. uding 0CU. HplitiT, l}a 

accumulating astockofjM'J^"'*^" themutr- 



lUHbcm Improved by 



I Q. of "The Tiifiniu |iliiin( Toiinu 



expected, 

in that'section 

panic delayed the development of '^ese iii- yj -^^ _^ 

dustries, as well as the furnishing of means j^j.^" ^'^°J,^^'^' 

of transportation, but the prospect is that the j ^.^ ^^e glad to 'note the blowing in ' 

present condition of the iron trade wi 1 ar- ^^\^^^ favorably located furnace, and hope 

celerate this development ; and this ,s lead- j,,^ j^,,^ {^ successful. There is ^, 

ing the South to change its sentiment on,,^^^,^ ^^ /^ey should not produce iron 

tariff question., and will make the change ol ,, , ^^ ^^^^ j^^ -^heir New Vorkl^, ..^^^ pnWF^T^ir ^PVPTY 

Unffrates a difficult subject. [office is S4 Broad sT., Room 8. , W ATER-POWER PROPERTY, 

The senlxment has not changed, but we arc m. d * n d_ t»_ _*_ l i 

quite sure the A'''0'''^'«"'''"1>'^'"0"B""-' I. ^« "J^Um PnmaOB Property, on the| ^T DANVILLE, VIRGINIA, 

^ple in the mineral and manuracturinKl''"\°f the Chesapeake & Ohio Radway p.TRTTr ATrrTinw 

JSons, whither the population is movinR,!^*"^''"^^' "^ ""^ «^Jf«"^ '° jl'V-^^^"'. PUBLIC AUCTION, 

and among the more sagacious and horse- 1 P^oP^^y^f "'f Pennsylvania and Virginia Under Decree of Court, 

^S^^s^ irs^^ljL -rS" K:s'||;^;'^Sjiss^;,,. >», ... i...., ... ... 

or= .ere now ,5. pe- .on i. i, demonstrable ^ITon ?," "" °" """ ' Danvilte, V.., March 31.t, at 4 p. m. 

that not less than Js,ooo,ooo would be spent sen iron ores. «, mi h h., ■ ■ J^ ■ .. 

this year in making available the iron ores »l At CalUe Furnace, Alleghany county, Vir- 1 j^^h* WSvTEI^r^S Tto=tc»...^ jSI^™"*.; 
these states. It is not agreeable for the Iginia, the proprietors report the opening in '^^J^^';i;^^;f^«J*- F"i^nh« !,>fonn«iori, ^ 
owner of niillionsof tonsof iron ore in Vir-I^^veral placesof what promises to be an ex-l ' ' Harbison Robertson. 

ginia, lying less than aoo miles from Pitls- ; tensive stratum of very superior red iron ore. I ^jin™»ndonBm!».i««,of .h^n^ 

burg, to know that is worth no more to him It is said to be geologically above their large tij-ire TRAMWAYS 
Ihansorauch ssnd-rock while the tran^wrt, stratum of No. VII (Oriskany) brown hema- VV 

ors of convict-dug ores from the other side H'e, and therefore lower down on the eastern 1 11,= mo,t «ono<ni™i .y.™ for ih. i™«i»rt«iw.oroi«. 
of the Atlantic are reaping a rich harvest side of the great Rich-patch Mountain arch, cma, lumbtr and aarioJi 



carrying those ores by his very doors to thai 
and other Pennsylvania iron-making centres. 
No wonder he is in favor of a change of 
policy. In this connection we note with 
pleasure that the leading officials of five Vir- 
ginia railways have signed the remonstrance 
against the removal of duty on steel rails. 



Three analyses recently made at the Cambria 
Iron Works, Pa., made the average compo- 
sition of these ores 54.61 of metallic iron, 
and 0.0189 '^^ phosphorus. This indicates 
that we may yet find the fancy ores wanted 
by Bessemer pig makers near our existing 
lines of railway, 



plMi Of boUM. a team tb Xlrwi u tkt Ulwtr, h jlut tf 

BlUtM. 'rhey^avoid padiiifs, cutlinit or tmbuliinnil), ire 



t affrclcd by floDdi or 



3>e Hdnu: Bum, Phibddphis, Pa. 



P. W. Sheafer. Engineer of Mines. Potb- 1 , ^^, is rapidly becoming the blast furnace 
.1 m _ 11 1 rj_^™T _■" _j _7l I*^"^' '^^ ''''S country, because of the better, 
production resulting from its use. 



VlUe, Pa., a well known geologist and anthi 
rite coal operator, writes us concerni.ig Thk 
ViRCENiAs: — "I am pleased to know that 
these two great mineral States have an able 
advocate to plead their cause before the great 
public who are now especially on the qui vivr 
for your great staples of coal, iron, zinc, salt, 
&c. 1 would advocate the consumption ni 
your products rather than to export thei 



T YNCHBURG IRON, STEEL, 
A^ AND MINING COMPANY. 

Works at Lynchburg, Virginia. 



d Ljiop Icon, Rsilroid flpikei. Fiih 



The/row! „ ^ 

>, ^ . .1. . TT J T>- r I. Muiubclurtn of lurua idop Icon, Ksilroul aiiikc 

Age reports that a Hudson River furnace, by; Piiia.ind BoIu. &|io, MuhineWoritofiUdaCTfpiici 
using 25 per cent, of coke with anthracite I hm<sI<iuw -Biui Fu™« »hi Roiiim hui Mxzhincry 
coal, got wi increase of 5 tons of metal on I JJ'jflV^S.^'"^^™^^;;!'^^^^^ 

the 10 made with coal alone, or over 16 per— — = '- — : — - 

cent; a furnace in eastern Pennsylvania, by T^^ "^'^ BLACKFORD 
using so per cent, of coke, doubled its ^ FORGE PROPERTY, 
product. As a rule, the more coke ased the Inclnding Water-power and Over eo<) 
. i,„„ is made. The knowledge of ihescj Acres of Land, 



and thus build up your home industries and 1 results has had something to do with the' „ 1 j^n r< 1 u , r « 

become great manufacturing States. 1 w.t,| large purchases of coking coal lands recently <^ ■''«'''**^ t.r<!<!*,^efcw Xtimy, ^ 
pleased to note for myself, recently, the great : made in Pennsylvania at high price per acre. County, V^rg^n^a, 

extent of the anthracite coal measures in the I ^'or the same reason there must speedily | ^"^; '' FoMSJ^n^^^wj;^'' '*'"™**' '' "^"^ "*="'' 

Lower Carboniferous, or Vespertine, rocks! follow a large appreciation in the value of ^ Ltfc b «» «i, 9u..m, t«. 

Pulaski county, Virginia, and its propose.! the large areas of coal lands in West Virginia T-.E^ps!n^^c wiaTTTTgr. >p/^ ^mrx. 
■ - ■ 1 salt works of that vicin-lthat are underlaid by the superior coking 1 PERSONS WISHING TO MAKE 



ity. 



the zinc and 

Vonr railroads should now use it 
locomotives" He adds: — "What w 
want now, are large bodies of ore in smal 
l»odies of land; not the reverse." 



coals in the Lower Measures and not far investmentB in Iron and Coal Lands 

above them in the Middle Measures. ta1,3w«"^!''w"ra;«'"^™'*""*^'" *'*'""■ 

— ' ECHOLS, BELL a CATLETT. 

The International Real Estate Society, 1 SBu»<on. v>. 

noticed in our February No., has been or- v.?^L,!'?y?Hin?iiJ^,S.Ti::li>';i''Sr-5f' 
Mr. J. H. Bramwell, recently Manager nflganized by the election of Wm. A. Qua"'", J'gM-~;^'^>-9rCi^¥.^..; Mn m— . A.KUnd. k,.; 
iheQuinnimont Furnace,W.Va.,nowSuper-|Esq., President; Alex. F. Mathews, Vice-' 



intendent of the Ironton (Ohio) Iron-works, ' President ; Charles C. Lewis, Treasurer and [/"^OAL AND COKE WANTED 
was the recipient of a valuable and wcli acting Secretary; Clarkson C. Watts, At- V^ 
deserved testimonial, in the shape of a box tomey and Law Adviser ; Emanuel D. Lud- [ Prop«iiion,. 
of costly volumes on metallurgy, mining, wig and Hermann Kirchoff, Superintendents j K^*^^elIZ™ 
enirineerinK, chemistry, etc., from the em- of Immigration; and John L. Cole of 

■ - ■ " . ■' .. .,., Tr_ .T. Charleston, West Virginia, and Gabriel! 

Vuille, of Switzerland, Engineers and Sur-' 
. veyors. jm 



ed by The Lov Moo 

. luniLinine Cokinj Co.1 and Um*. 
injuly. CoilMraMofftBm 

100 to 150 Tons per Day. 

11 rau of 71 1« IM tax f f r lar. 

1™ Oeorse T. ^Vlolc«■. EngiiKcr and 

Diwaor. Low Moor, AUtgtumy «u^.Vi,^„ia. 



ployes of the Quinnimonl { W.Va.) Fumad 

when he left that place, early last montlh, 

for his new post of duty. If space per 

mitted, we would cheerfully make room for 

the addresses that were interchanged on that j /^ R. BOYD, 

occasion, for we have personal knowledge v.-. ■u..cr,ot,aK onuneTai le™. ir«d»pmiw of jMana 

that the words spoken were not mere coi.i-ConBiilting, Mining and Civil Engineer, PSS? T"™i^iS™'?L^.SL",S^' "»'"""' °f oS«T 

pliments. Mr. Bramwell's management ofl . . u««irFi,imviikD,i>oi,on a««p=k; & (jhCR^ftwr; 

Quinnimontisworihyofpraiseand imitation, I Wytheville, Virginia. vh*'n"°'IIS;;Sr«& K"i''.i^A.i;i.,a ™«,? 

His presence and example were a benediction i^The .Mjmr.i ijjdjrfB«,u..M.i^,idij. in |i« •""'Rjdi*. ji3i"ht'"iuimi^'"i"^tn;iiie^S^.wi"'ioir«''D^ 

to those xssociatcd with him. iJid^d?" ^ "" '""^■"'""""- »™p' "« ™™. « su.™™, v.. samuel h, Steele. 
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l.EX. F. ROBERTSON, , 

Attorney at Law, 

Staunton, Virginia. 

All htislnesv will receive prompt attcntiun. 
\Vm. A. HikUoi). 

TJUDSON & PATRICK, 



. Postal Address : 
Shenandoah Iron Works, 
Page county, Va. 



'^'i^si^'^'asb^rr' . (Commissioners' sale 

Harrisonbiir];, \ a. v — ' 



Wm. Patrick. 






Attorneys at Law, 

Staunton, Virginia. I 

Pr.<i.ti-:c ill ihc Coiiris of Augusta and adjoininir counties. 
].aiul titles u specialty. Refer by permission to N. 1*. Callett, 
Cavbicr Augusta National lUnk ; Thos, A. Klcds»oc, Cashte, 
Nali«)iud Valley Ilank 



.) k.nndolph Tut kcr, 
I.e\ington, Va. 



H. St. (leo. Tucker, 
Staunton, Va. 



1 



^VVKVM it TUCKER, 



Attorneys at Law, 

Staunton, Virginia. 

Tiilrs to Mineral and other I.ands, in Virginia and West Vir- 
ginia, carefully examined. 

\V. S. I^idloy. Wm. H. HoRcman. 

T A IDLE Y & IIOGEMAN, 

Counselors at Law, 

Cliarkftiton, Kanawha Co., West Va. 

l-'\anunalion oriaiul title: carefully attended to. 



\X7" M. BOWROX, F. C. S, of 

Anaiy«s of Ores, Minerals, and Valuable Mineral Lands, 

rechnical Substances. 

Accuracy, economy, quick retum.s. Correspondence invited. 

P" C. VINCENT, 

Civil Engineer ; 

No. 14 W. Main St., Stannton, Va. 

Kngineering and surveying of all Icindi promptly attendetl to. 

C FISHER MORRIS, 

Mining & Civil Engineer; 

Qiiinnimont (C. & O. R'y), W. Va. 

Mineral and other Ijinds Surveyed. Mapped, and Reported 
on ; Mines opened, surveyed. &:. Is located in the New River 
Coal Region. 



In Albemarle County, Virginia. 

I>y virtue of a decree pronounced in the chancery suit of Aine%' 
executor \%. Martin's adminibtrator ftc, at the February term, 
1878, we, the undersigned commissioners, appointed b> vaid 
dcrrcec, will, on 

Monday, the 5th of April, 1880, 

(Ijeing court day), ofTer for sale, at public auction, in front of the 
Court*house of Albemarle county, that valuable mineral prop* 
crty, known as the 

"Betty Martin^' Iron Mine, 

situated about one-fourth mile from North Garden Depot, with a 
down grade from the mine to the Virginia Midland Railroad. 

This Property Contains 01 Acres. 

Terms OF Ralr. — Cash tuAcient to pay the costs and expenses 
of sale, say j^sSo ; andthe balance on a credit of one, t%ro and three 

giving Imnds, with good personal security, 

.^w |.^nents. with waiver of hoowttead, bearing 

day of sale till oaid, and the title retained as addi- 

* Hie of the purchase money is paid ; 



A FIRST-CLASS SHENANDOAH i-ars, the>«rchaser 
VALLEY FARM FOR SALE.— fme^^tfefy?/. 

Contaiiis 288 AcrM of smooth, undulating, Valley land, the! »»on«J*«<^ntywn««]ihe whole of 

larger part in sod ; all in a high state of cultivation, and well- , o"" »i»c purchaser, if he elect to do so may pay one-third or more 
watered by running streams ; some 60 acres in timber. liAfft ; of »"*= purchase money in cash, and the personal security wdl l»e 
Rrick Maaiinn, with 18 rooms and all necessary out- buildings, dispensed with. 



w 



ILLIAM A. Q HARRIER, 

Attorney at Law, 

Charleston, West Va. 

Special attention given to examination of titles to mineral lands 
Hugh W. Sheffey. Jas. Bumgardner, Jr. 

CITEFFEY & lUTMGARDNER, 

Attorneys at Law, 

Staunton, Virginia. 



"rilOMAS D. RANSON, 

Attorney and Counselor, 

Staunton, Virginia. 



David Fuliz. 

T^ & A. H. FULTZ, 



Ale.x. H. Fultz. 



Attorneys at Law, 

Staunton, Virginia. 



Frame tenant house, large bam, stables, etc. Could be divided 
into two good farms, one of 100, and one of 188 acres 

Also, two tracts adjoining the above; — No. 1 containing 116 
acres of choice soil, well-watered and comfortably improved ; 
Nn. S containing 180 acres, nearly all cleared and in fine con* 
dition. Situated 8 miles N. of Fishersville station of Chesapeake 
k Ohio Railway, and i% miles S. of E. from Staunton. 1 kmms 
liberal. Address F. M., T. C , or DaVI D S. BELL, 
Fisher svill e, Augusta (\>.. Va 

rfARMING, IRON ORE, AND 

^ TIMBER LAND FOR SALE.i 

I 

On James River, Alleghany Go.,Va., 

at Clifton Forge, the junction of the Chesapeake & Ohio and 
Buchanan and Clifton Forge railways. Tract includes 1,200 
acres of First-class, well*improved, James River farming land; 
fine mineral surings ; a large body of superior pine and oak 
timber, and a fine(^posit of iron ore (an extension of the noted 
Callic Furnace beds). Water supply abundant. In a rapidly 
improving, healthy and picturesque region. Will sell, on rea.son* 
able terms, the whole or any part of this estate. For informa- 
tion, address DAVIS A. KAYSER, 

Staunton, Va. 

r^OAL AND TIMBER LANDS 
^ FOR SALE OR LEASE. 

The undersigned, as President of a Land Company, has for 
sale or lease, on favorable terms, some of the best coal and tim- 
ber lands in the New River District, on the line of the Chesa- 
peake and Ohio Railway. The coais on these lands are the 
CJolcins Ooals* the coke from which is now so mu:h in 
demand for blast-furnace and other metallurgical ases. For 
further information and terms, apply to 

SAMUEL COIT, President, 
Hartford, Connecticut. 

T^ AN AWHA, WEST VIRGINIA, 
Coal Lands, in Large or Small Tracts. 

Mineral Lands in Virginia for Sale. 
Address A. O. GRINNAN, 

Near Orange O. H.. Va. 

IRON LAND FOR SALE. 



P. O. Charlottesville, Va. 



8. V. POUTHALL, 
JAS D.IONE!*, 
MASON GORDON, 
Commissioners. 



HUGH M. McILHANY, 
Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 

Augusta St., opp. Court-house, 

Staunton, Virginia. 

~\ E. MILLER, 

-^» Stannton, Virginia. 

Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 



J. Frrd. F.rtingcr. Robert Craig. Charles Orattan. 



200 Acres on West Slope of Blue Ridge, 

7 miles south-west from Davidia Mines, Chesapeake & Ohio 

P FFFNGEI^ (niAIG & GRATTAN,! K;s.;'Ter^^ 

Attorneys at Law, 

Staunton, Virginia. 

Wil! attend 10 legal business anywhere in Virginia or West 
Virginia. 



ailway, and in same iron belt. (5>ee January No. of Thr 
INUINIAS.) Terms reasonable. Examination of land and cor 
respondcnce invited. Address 

G. B. STUART, 
Waynesboro, Va. (C. & O. R'y.) 



WA. BURKE, 



Staunton, Virginia. 



Sole Agent for Nntallburg Coal & Cokc;;gii'SS;SSS£^':r.?:i«JSS^ 

I'he best steam coal on the market ; coke superirr to Con- 1 



Miners' Tools and Supplies of all descriptions. Orders 
promptly filled. 

'j^he'vTllei^ 

^ Staunton, Virginia. 

S. M. Yost & Son, Proprietors. 

Terms: $2.00 per year. 

Thb ViRciMAN is an Independent Republican newspaper, 
devoted principally to the Interests of the Great Valley, and llin* 
end Regions «ljacent thereto. Its circiUation is larger than that 
of any other weekly newspaDer published in Virginia. As an 
advertising medium, espectafl^ for fanning, graring, and mine- 
ral lands, &c. , it has no superior. Parties dcMring to buy or sell 
real estate will find it to their advantage to make use of its col- 
umns. Specimen copies free. 

John Echols, President. Ro. W. Burke, Vice-President, 
llios. A. Bledsoe, Cashier. 

NATIONAL VALLEY BANK 
of Staunton, Virginia. 
Designated Depository and Financial Agent 

of United States. 

Ctpltal stock, $200,000; Svptai ud U&dhUid TNili. HOCOOO. 

New York Correspondent NationalPark Bank. 

New York Correspondent Hanover National Bank. 

Baltimore Correspondent, Farmers' and Merchants* Nat'l Bank. 
Cincinnati Correspondent First National Bank. 

~ H. W. 8heffc\', Pres. A. H. H. Stuart, Vice-Pres. 

N. P. CaUett. Cashier. 

A UGITSTA NATIONAL BANK, 
-^ Staunton, Virginia. 

Collections in Virginia and West Virginia promptly attended 
to and remitted on day of payment, at lowest rates of exchange. 

New York Correspondent.^. .Chemical National Bank. 

Correspondent, " " ' .-...— . 

Correspondent , 



T WISE .NOKTUW, „en,vm.-.- ~ " " ' - - ■ j T 7 IRGINIA HOTEL, 

J . :i<»t>8 N. IStli Street, ^tPP^r^K- ^''"^*!^f ^P '"' '"''^^^'^ CoaIs.| V Staunton, Virginia. 

T>K^1»^1rvl«-..K:n !>.. Pomts of Shipment :— Richmond, V a., and Huntington, West , ' ° 

1 hilaclelpliia, I a. j Virginia. iThe '*01d Reliable.'' The People's Favorite. 

Coniniissioncr of Deeds ; t^ire CREEK COAL AND COKE; Complete in all its Appointments. 

fur Vir,iiuia, Wot Virj{inia. Kentucky, and North Carolina. X"^ POAfT^ A "WV 

llavin»; matle Vir,{inia, West Virginia, and Kentucky land V/V/-1IIX ^1.1.1 J., 

i;ik. a s|KxiaNtudyf.ryearN.«ndbenu; familiar with the titles p. ("i-ppK Pavpffp Co Wo<;t Vinrinift 

lo ilic large surveys, I am prepared to furnish reports upon the' ^ *»' ^ ictriv, a tt^ctiA/ v>u., ff t M. v II^IIIIH, 



I'hc only first-cla.HS hotel in the city. Rate» reduced to $i.oa 

and ^2.50 per day. 

Tiios. 8. Davis, Clerk, y JOHN D. CROWLR, Prop'r. 



s.ume, with abstract, plat and lonnected map of adjoininu Mir- ; 
vey«. Also North Carolina, TcnncHsee, and Georgia titles a 



MINKIl.S OF 



specially. Titles examined uul perfected, taxe> arranged, as- Ji^d ^^J^ BituminOUS SteUM CouL 

sessments reduted, ueological reports and surveys NUpenntended, , » 

land platted and mapped, cunvcvancinggencndly attended to, and manu(acturer< of Hard Coke. AH correspondence should 
at nuMlrrjte charges. Uiiimpeachahle rclcrences ^iveu when re- lie dir^rted in M. BKNKINB MILLBK. 

• |uire«l. Corresjtondence addre»ed to J. Wish NokTo.V, I*. O. bales Agent and Business Mauafier. 

lio.v 1879, Philadelphia, Pa., will receive prompt attention. STAi'«rro.N, Vl. 



T AFLIN & RAND POWDER CO., 

^ AlUSTA HOGE, Agent, 

Staunton, Virginia. 

Orders f«)r Powder or Fa>tC promptly attended to Addreti 
Fmank Alexanuhk & Co., or Ami^ta Hoc.b. 



■ 
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A Mining, Industrial, and Scientific Journal : 

Devoted to the Development of Virginia and West Virginia. 



Vol. T, No. 4. y 



Staunton, Virginia, April, 1880. 



•{ Price 25 Cents. 



The Virginias, 



Ck>ld. — The Chicago and Virginia Ctold Mining Company, on their tract in Orange county, 

; arc getting a fine body of ore on their dump. The drift at the foot of the shaft intersects three 

gold quartz veins of i2^4, 4, and 2 feet respectively. The ore now being taken out is from the large 

PUBLISHED MONTHLY) vein, which is 13^3 feet at present depth of shaft As is characteristic of all Virginia ores, a large 

wj Y tCj TT^ 1*4. 1 I> '4. , percentage of the gold is carried in the fm;: clay and gravel which fills the fissures of the veins; 

DY J ED. tlOTCHKISS, - - - XJiClltOr and i rOprietOr, l and the clay and gravel of this ore, by p.an tests, is ver>' rich in fine gold ; the quartz carries free 

A.t 34rQ IC. Alain St., Staunton* Va. gold, also, with the usual percentage of sulphurcts. Tests have 1>een made in the bottoms al«>ng 

. .- -^- — — . ^ — __^. .._^ _______ the branch streams, and quite an area of paying placer surface has been developed. This is a sur- 

IndudlnK postage, per year, In artvanco, $2.00. Single numt)er», 25 cent». P"*^ *" '^'^ company, and enhances the value of this thoroughly proved and tcstctl property-. 

Extra OOpiM, $30.00 per 100. Advertlalomr Ratett made known on application. 1 The Pocahontas Gold Mining Company, in Spotsylvania county, completed their tunnel on Sat- 

On »ale at Hunter & Co.'a Bookstore, Main Street, Staunton, Virginia. . urday eVening last. This tunnel and open-cut together are neariy 350 feet. al>out ctoo feet of whiih 

extends through hard blasting rock. This development alone has required five month-, of lab«>r 

may bj ninked as one of the most noteworthy in r>iir mining 

the most approved hydraulic methods, will be commenced this 

, ... , 1 ^« 1 ■ 1 !• 1 , 11 "— ~» "•'>■" "w ^..„.. ..„,^ .„, I..WI occasion to speak of this enterprising company, an :l of their 

to properlyillustrate such articles as we publish, to accompany each . ,^i„^i,,, p^^p^^y ^I, P, L.Doyle, a practical miner and a gentlem.an of large experience and 

issue of this Journal with cuts and supplementary maps and sections 'extensive information, has recently located several gold-bearing veins upon the Randolph mine, 
which add very largely to the cost of publication, sometimes! one of which assays*: 28.00 to the ton of 2, oooll)s. He win, as early as practicable, sink several 
doubling it • to meet this, in part, as well as the recent large increase ^^^^^^- He has now under his control about 1,500 acres of choice gold-bcaring land, which is in 
in the cost of the superior paper we use, it is right to increase our this coumy. These properties were purchased after a thorough examination.-fV«f«r/c*#6«rp 
, _._^. ^^ 4.i.^«^r^.^ ...^ A^ u \\T^ ^A..^^^^ 4.1.^ :^^ ^i "'<*'*• J* »* said that a negro recently got *30 m a few days from the Brush Cretk, Mont- 
gomery- county, Virginia, diggings. We were shown, on Monday, some beautiful specimens of 

gold, silver and lead ore from the Alley-Cooj>er mines in Ix>uisa county, owned by Messrs. Joe 

I Tyler and Isaac Cason. The specimen of gold ore was estimated at |>i,ooo per ton,and the silver 

eSted in; they can better afford to pay twenty-five cents for ' ''^"^ '*=^^ ^"^^ '** ^^^^'^^^^ to ^15 per ton, with traces ot gold that indicated from I3 to |6 per ton. 

such map than we canto publish it.— Of course The Virginias ^^"' ^^I'^^r^"'^''^ ^^'^ ^^''^^/"^ '^^"/^ »^^^^^^ 

... , ^ ^ r ^1- *. 11 *.! i. 1- 'J r •*. *. *.i r parties who have contracted for several hundred tons. In this county there are quite a numl>er 

Will be sent for the year to all that have paid for it at the former ^ 



, cAiciius iiiruugii iiaru uiA.siing rocK. 

The Price of The Virginias hereafter will be Two Dollars a year, *■''' ^'^^ <•">■ •''"'' "'«>" '<'"== '< 
and for a single number Twenty-five Cents.— We find it necessary, '""'f";, Work an .he surface by 

, .11 1 • 1 ' 1 !• 1 V 1 *'eek, when we shall have further oi 



subscription rate, therefore we do it. We advance the price of 
single copies because we find that many persons buy a single copy 
merely to get the map of the particular region they are inter 



rate, but those that have not paid will be charged the advanced price. 



of gold mines that arc being worked with the most gratifying results. — Star, April 7th. 

Iron Ore Itemn.— The Virginia Midland Railroad shipi>cd goo tons of ore from Lynch- 

AMemflon to tlie Sew Advert iHeinentV in Invited.— It is a very agreeable 1 burg northward the last week in March. In Bedford county. Virginia, west of Lynchburg, and 

duty to recommend M&vsrs. Eld^r & Nelson to the numerous readers of Thk Vikgini.\s that we ! near the Atlantic, Mississsppi & Ohio Railroad, F. J. Chapman is reported to have discovert, 

know intend to invest in real estate in these States. These gentlemen can be implicitly relied (m and uncovered for several miles, four lai^c veins of spccuKir ore. At Ferrol, on the Chesapeake 

in these matters; they arc sound lawyers aiid experienced dealers in real estate, and one of them is & Ohio Railway, Virginia, a large new washer has been erected, and the Pennsylvania k Virginia 

a "bom" faimer. The Old Iron-Side Paint has been proven, by extensive use in this region, Iron and Co.M Co., J. F. L?wis, Supirintenisnl, is now sending 10 car loads of ore daily to its 

oneof the very best pre»er%'atives of exposed meuls and woods. It has given general satisfaction < Quinnimont Furnace, West Virginia.— Ore is to be mined in a short time, it is said, on the 

as a roofing paint, and Is especially adapted for painting all the exposed portions of latgc mami- ^ Ham lands, near Barboursvillc, Orange Co., Va. Dr. Morris, of Lynchburg, has leased and is 

facturing establishments. The gentlemen offering it are skilful, energetic and reliable. Our ! mining the iron ore bed of R. N. Powell n:ar Dickinson's station of the PitUylvania & Franklin 

Liverpool, England, advertiser, Mr. Black well, is a well known dealer in manganese and other ; Narrow-Gauge R. R.. Franklin Co.. Va. Maj. Mason expects soon to work 500 hands in 

roinerab; he handles the product of the Crimora Mines of this county. Those having manga- 1 min'ng ore from th^ great beds near Rocky Mount, Franklin Co., Va., that have been leased by 

nese to sell will do well to correspond with him. Judge Anderson offers the great Glenwood ; the Pennsylvania Steel Co , of Steelton, Pa. Several leases of iron land have lately been m.idc 

Furnace estate for sale. It is on the James River & Kanawha Canal, now in process of transfor- by companies in the >iOuthem portions of Franklin Co., Va. 
mation into the Richmond & Alleghany Railroad, and by next July will be on a through line of 
East and West traflic. Prof. Campbell, who know> it well, said of this in his paper on the James 
River Iron Belts, in the January number of I'iie Virgini.vs, page 4 : — "Glenwood Furnace, in 1 



Copper.— Thj ThioJ )ra Copper Mln*. near HernJon, on the W. S: O. R. R., Fairfax 
county, Virginia, M iroh aan.l, shipped its first car load of ore to R.altimore. Rev. J. B. N'orth, 
Arnold's Vallc)-. S. W. if Jam-. River, has been run. with occasional interruptions, since 1849.- ' "^'^"^ '^^ working the mine, it is stated, will s->on erect smultin^' works ne:*r the mine. Six men. 

probably, altogether, 25 years ; yet there is no evidence of exhaustion in the beds from which it I one a Cornish miner, are now at work in the sh \ft. The Ore-Knob Copper Company, of North 

has been supplied." An iron king in Glenwood could find a dominion worthy of his rule. , Carolina, declared a q'larteriy dividend of #37.5^1. or 3«^ p.r cini., .March 23d. (See its location 

TheMounUin-Top Hotel and Farm. to bcsold by J. Thompson Brown, the i7thof April, isoneofO"«"^'^'*PP<^'"'"^P' The ye.^riy output is staled to be over a million dollars worth. The 

the most delightful places in Virginia. The description of this property, given in our advertising ' ^line's I»de Copper Company, of Boston. Massachusetts*, is reported to have vcr>' rich copper 
columns, is not an exaggerated one. as all that have ever visited' the place will testify. The line ' '"'"«'* •" ^*"^ ^^S*^ Valley, and to have passed through vcr>- rich deposits of iron ore in developing 

of the Shenandoah Valley Railroad is but three miles distant, and Davidia Station, on the Chesa- , **»«'•' copper mine. A coppsr mine has also been opened not far (mm the Dark Hollow, on the 

peake k Ohio Riilway, is do-,.- at h;in 1. This oul I be in i-le -m.- of iho m ,u charming of mild ' Matlison and New Market Turnpike, in Madi.son county, Virginia, on the Blue Ridge, Northeni 
climate mountain homes. capitalists having made a purchase of land there. The ore Is said to be very rich. From personal 

observations, made not far from this locality, we are satisfied that valuable copper mines will Ik: 

Mecenf Sale* of Mineral Properties lu the VlrnilrkaM.— Jhc Greenbrier devcloi)cd in the Blue Ridge in Madison. 



WWteSulphur Springs (West Virginia) for #340.0-)-). to Wm. A. Stuart, of Saltville, Virginia. - 

The interest of J. W Mixter in the Bertha Zinc Works, at Martin's. Va., to George W. Palmer, i NHver.-Prospcctors boring for oil, in Preston county, West Vinginia, on the line of the 
ofSaltvilte, Virginia, for over #50.003. the zinc mines are yielding well and the business of zinc i lialt«m"re & Ohio Railway, are said to have found paying quantities of silver ore, assaying 

smelting is proving pn>fiuible. Ihc Catawba Iron Furnace property, some 10,000 acres, in Bole- \ ^"5.00 per ton. Near Herndon, Washington & Ohio Railroad, Fairfax Co., Va. . there is much 

tourt county, Virginia, near the lines of the Valley hr.inch of the Baltimore & Ohio R.iilroad and excitement over a "rich vein of silver," rcporte<l as discovered in the Theodora Copper Mine. 

of the Richmond and Southwestern Railway, to J. H. Bnimvvcll, the Superintendent of the New ; 

York & Ohio Iron-works, at Ironton, Ohio. I'his furnace, when in operation, made a high | ProfefWOr Campbell** Paper, on the Geology of Apalachian Virginia, is one of great 

grade ordnance and car-wheel iron. The Powh.itan Funiace. formerly known as the Westham value. It treats of and illustrates the rock stnicturc of one of the most interesting and accessible 

Ftimace,on James River, afcwmilesalM>vc Richmond, Virginia, to the Phila.& Reading Coal and portiohs of this .State, the "Springs Region," traversed by the Chesapeake & Ohio Railway. 
IronCompany.ofPennsylvania.whichownslargetractsofinmlandsin Piedmont, Virginia. — Abed , With this p;ipcr and its admirable section in hand, any one "having eyes to see" can very soon 
of ore, on Judge Akcr's land, near Keyser, West Virginia, on ihe Baltimore & Ohio Railroad, to ^>€Come familiar with the ge()logy of this region, and get the key for understanding that of most 
Wolf & Gump, leased on a royalty with privilege of purchase. The ore is to be shipped to Penn- ! of the Virginian Apalachian country, for this section is a typical one. We .again thank the Amer- 
sylvania.— — In Scott county, Virginia, 4.2:>.> acres of mincnt! land were purchased by Northern ' *^<»« JonrnnI 0/ , Self nee for the use of its illustations and Professor Campbell for therevision of 

capitalists. R. F. Mason has purchased the Mun-lay tract of iron land near Stony Point, j this paper. The wide publicity Thk Virginias is giving to such substantial papers, is creating 

Albemarle Co., Va., near the Crickenberger lands he purchased some years ago. The-se arc on «" increased interest in these Slates. Colonel Wm. Allan, the head of the McDonogh Institute, 

the Charlottesville & Rapid-Anne R. R. now under constru:tion. Gen. John I). Imboden, of ' near Baltimore, writes us :— "1 have read The Vircinias with the greatest pleasure. Vou have 



Pittsburg, Pa., bought 50,033 acres of coal 
western Railway is to go in that direction. 



Iiin.l in Wise C-)., Va. The Richmond & South- 



iHMlt*fiarMace Noten. — Buffalo (f.xp Furnace, which was put in bUst the 22d of March, 
by the New York & Virginia Iron it Co.il Company, was burned on the 30th of March. Ix»ss, 
fsOfOOo; insurance, |ti8, 100. The work of rebuilding beg.«n at t»nce. The Pennsyvania 8: Vir- 



entered on a most useful and needed work. The articles published are many of them of great 
value in giving an insight into the wealth of the Old Dominion. Professor Campbell's article, in 
the last number (.March) Is the best and clearest statement of the geological stnicture of the 
Valley I have seen, and is alone worth the subscription." 



A Report on the Iron Ores near Cumberland Oap, Vlralnla« by P. 

.. ... ,. i^- ^Joore, from the Kentucky Geological Survey, now in progress under Prof. NT S. Shaler as 
ginia Iron & Coal Company, J. h. Lewis. Superintendent, is rclining the old furnace at Ferrol, | Director, will appear, in full, in the May number of Thb Virginias. The geological sections 
Chesapeake and Ohio Railway, Virginia. It will pn)l>ably go into blast some time this month. ' accompanying that report are given on one of the supplements of illustrations in this issue. 

The U.c>-S«Hn. Furnace, of .he I.o„«dalc In>„ Co.p..„>-. Alleghany county. V.^pnia. wa. ou. | ji;^^ SS"»«"a"y ^e tading ^^'LHSA fl'?!;'! ^I^Sd.'""^'"' """ ^""" """ ""* 
of blast two weeks in March, during which time it was thoroughly repaired and its 5- to lo-ton 



cadraia throat-choker, which reguUrly accumulates every few months, removed. The fiuTiace is 
making about 38 tons a day. A new furnace, on much the same plan as the old one, only laiger, 
is now nnder way and much progress has been made in the foundation work. The new railway 
n tiM m!tam, some 5 miles, is new in operation. 



Tlie AdvantafreH of AdverflHlntr In onr Wldeljr Circulated Jonrnal 

are well illustrated by a statement recently made by an advertiser that he had received letters 
from Liverpool, New York, Baltimore and Chicago, as well as from other points, in reference 
to what he nere offers for sale ; each stating that tne writer's attention was called to it by the 
a^Tertisement in Thb Viruiniai». 
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The Geology of Apalaehian Virginia." ; boring mountains and the valleys beyond. Both the lithological 

land fossil characters of these rocks show that they are the same au 

iif I- J T I' • 1 those on which I^xington stands; but here, as well as along the base 

^y J. L. Campbeli, Washmgton and I^e Iniversity. ^f House Mountain, they are softer, and not so extensively per- 

meated with white veins, as they are around Lexington, where the 

CoNfiNUBD FROM Paoe 45. | cHishing forces to which they have been subjected have not tended 

Jn the nui^ber of this Journal for July last, a general outline of j to harden many of the beds, but have produced innumerable 
ithe geology of the Great Valley of Virginia was given, and illus- i fissures that have been filled up by infiltration, and now present 
tjr^ted by ^ section embracing the several epochs represented in the'^autiful veins of calc spar. But the underlying coraline bed that 
yalley proper, and in the two mountain ranges forming its bound- 1 ^^^ms the base of this epoch, and crops out so conspicuously near 
wes Qii .the soytheast ^nd northwest. That section may be re- i Lexington, is not brought to the surface at this point, yet is found 
ga^cjed as .a typical representation .of the sevejal varieties of rock ' at the distance of a few miles on both sides cf our present line of 
^bat CQme to tne surface for npany miles on both sides of it. section, i have, therefore, included it. 

In the present paper J propose to giye what may be regarded, in' At the distance of two miles above the Baths^ we come to the base of 
pa^t at le^t, ^ an extensipn of the sai?^e section— tbe results of'ob- Hog-back Mountain, (This and Wolf Ridge, immediately in rear of 
nervations n?ade in the san?e gene;ral direction, but not exactly on 'it, haye evidently been once connected with the two ridges of 
ll^e same line. Moving the line of section about eight miles to-! House Mountain, represented on the former section ; though now 
X^ard the northeast of ray former route, I shall fall back and begin 1 separated by a beautiful valley three miles wide.) at its northeast 
again within the limits of the Great Valley ; the reasons for which '■ terminus, and about a mile northeast of where oar section crosses, 
are, first, to renew the connection with the Lower Silurian lime- 1 Here the North River cuts it off from what was once its northeast 
stones, that will again make their appearance in an interesting 'continuation, called Jump Mountain. The Medina sandstones 
anticlinal valley at the other end of the section; and secondly, that (K^ogers, No. IV) that crop out along the faces of the two ridges 
we may pass through or near a considerable number of points of no I sink gradually as they approach the river— showing a marked de- 
little interest, and easily accessible to the scientific traveler or thelPr^ssion at the point where the river has found its way through, 
student of geology. Such, however, is not the case with the contiguous and nearly 

What is here presented is, in its main features, the result of a parallel ridge of North Mountain farther west, 
survey made several years ago, in conjunction with the Hon. Wm. '^^^ spurs of Hog-back and the face of the main ridge, to the 
H. Ruffner, LL.D., the present Superintendent of Public Instruc- ; ^^^ight of several hundred feet, display an extensive outcrop of 4^,r 
tion in Virginia, and who is a gentleman of no mean attainments j (^tica and Cincinnati shales.) These appear occasionally beneath 
in geological science. Some important details that are introduced, ' t^e hard sandstones of 5 d', as we pass up through the wild, winding 
as well as some of the generalizations, are the fruits of subsequent 'canyon that here gives passage to the waters that come down from 
observations made by myself in review of our original work. The i the mountain valleys above, and meet at the upper entrance of the 
main conclusions, however, stand as originally agreed upon. ; gorge to form the North River. Just where the river issues from 

It would hardlvbe proper to call this an '^ideaP' section since [the mountain pass, the stream separates into two parts, forming a 
some of the most'interesting portions of it represent r^-dr/ sections small island, in the middle of which rises a spring of sulphur water, 
that nature has opened up to our view on a grand scale— where the "^w known as Wilson's Spring. It evidently rises from the shales 
geologist may revel, or the student of science find interesting and of 4 ^, that here form the bottom of the river, 
profitable employment for many days together. It passes through ' This is the point at which the turnpike leads us into the 
or near several mountain gorges of considerable depth and extent, "Goshen Pass," through which we follow the winding course of 
as well as many points of minor interest, where mountain streams 'the river for several miles. 

have cut their channels through the lower hills and thus exposed ^n pursuing his course through this crooked gorge the geological 
the various formations along its lines. ; student will find a problem to solve of no little complexity, arising 

On my former section the series of Professor Rogers was given \ »" P^^t from the windings of the river, and in still greater part from 
with sub-divisions; and a table appended to present a comparison ' the rupturing and faulting of the mountains themselves. After 
of these with the corresponding periods and epochs given in Pro- Passing the ends of both Hog-back and Wolf ridges (see section) at 
fessor Dana's Manual, so far as the equivalents have been definitely, the distance of about a mile and a half above Wilson's Spring, he 
determined in this part of the Apalaehian chain. On the section i ^^^1 ^"^ the course of the river nearly coincident with the strike of 
accompanying the present paper, the numbers and letters refer to the Medina sandstones that here dip so steeply on the N.W. face of 
Professor Dana's system. Wolf Ridge as to pass the lower beds beneath the stream, while 

Beginning, then, with the southeastern extremity, near the those higher up are cut through in the direction of their strike. 
Rockbridge Baths, we find a natural section cut by the North River i^^^thin view of this point, and on the opposite side of the river, a 
through a part of 3 a and the whole of 3 /^ and r, etc. (Calcifcrous, S^'^^t downfall from the next ridge (N. Mt.) has occurred, around 
Quebec and Chazy=No. II Rogers). In the immediate vicinity of ^'hich the stream makes a loop of half-a-mile in extent ; this slip, 
the Baths these formations are very much obscured by the Quater- ' ^^^^'^^er, is quite limited ; for above, and on the right and left of 
nary deposits of drift from the mountains above, but they may be ithe fallen mass the Medina sandstones again crop out along the 
studied conveniently at points a mile lower down on the river cliffs, |^^^^ ^f the North mountain ridges with a moderate northwesterly 
or on the neighboring hills a little remote from the river, on thei^^P' displaying their full thickness of about 500 feet along the 
southwest side, where the section passes. For a description of the = southeast face, and, with one slight undulation, and subsequently 
rocks of this period, the reader is referred to the number for July. I increased dip pBfeing beneath the Little Goshen Valley beyond. 

The line of fault presented on the former section continues, with! -^^ter careful and repeated examinations of this portion of the 
a single interruption, some distance beyond the present section, ''Pass/' Dr. Ruffner and mvself n-LrreeA th^t the nhenom^nn nr^. 



crossing the river a short distance above the Baths (N.W.) — the 
older (3) being still thrust upward over the edge of the newer (4a.) 
This junction of the displaced strata can be seen distinctly along 
the river banks at low water, but may be more distinctly traced in 
the hills southwest of the river, and on Hays' creek northeastward. 
This fault has doubtless much to do with determining the tem- 
perature of these thermal Baths, the waters of which have a temper 
ature of 72° F., and are kept in gentle but constant agitation by 
escaping bubbles of gas, consisting largely of nitrogen and carbonic 
acid. The remedial virtues of the Baths have been long recognized. 
As we pass up the river in a northwesterly direction we soon find the 
Trenton limestones forming the bottom of the river-bed where the 
strike of the strata can be distinctly seen crossing the stream nearly 
at right angles. The same rocks also crop out on the neighboring 
hills, which generally have a rounded shape and are strewed with 



Pass," Dr. Ruffner and myself agreed that the phenomena pre- 
sented could be accounted for only upon the hypothesis of a /au// 
running parallel with the axis of the mountain chain. Repeated 
observations since our general survey have tended to confirm the 
conclusions originally formed. 

In following the course of the loop in the river, mentioned above, 
we travel a short distance with the strike of the rocks toward the 
southeast, then turn and cross the fault (filled up wiih the debris 
from the face of the broken mountain), and finally change our 
course to the northeast again following the line of strike in nearly 
an opposite direction, and passing beneath the outcropping sand- 
stones that rise far above our heads. But we soon deviate from 
this course to one at right angles to the mountain, and by which 
we are conducted through another natural section of 5 j, ^ and r, 
and apparently pass out, right upon the beds of Devonian shales. 
At the base of the mountain, however, from the gap of which we 



quantities of local drift from the adjacent mountain gorges. There I ^^^e just issued, 7 and 8 are concealed from view, as evidenced by 
are no cliffs here ; for these argillaceous limestones and overlying the fact that they crop out at many points along the base of the 
shales were too fragile to withstand the denuding force of the vasti"^o""tain at some distance from the road on both right and left, 
floods of water and masses of sand.stone bowlders that have, at some j ^" this Little Goshen Valley there are indications of extensive beds 
past past period of time, come down with violence from the neigh- j ^^^^"^onite ores some of which were worked many years ago. They 

are found in both 5 d, c, and in 8. 



Prom the American Journal of Science and Arts, Vol. XVIIl, Aug. j This valley offers no special facilities for studying the Devonian 
1870. llevlsed for TiieTiroinias by Prof. Campbell. shales, which are. found much more fully ^nd favorably exposed 
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Section of Silarian and Devonian Rocks, in Rockbridge and Bath Coonties Virginia; -Crossing Apalachla. 

/O ,7 i J 2 t Milt. O i.Hilr. 

\ I 1 




Kxplanatlon of the Above Section - 
vertical sea e n ee nu be e a 
4. The perio I and epo ha a 

sor Dana's Manual of Geology. 



Ceneral bearing of the section N. 40' W. 2, Horizontal scale in miles, numbered at top; 
anil left extremities. 3. I,imestone strata are hlotkeii, sandstones dolled, and shales ruled. 
e form'-T by ivimhers, the latter by Ultfrs, in anrorilanre with the system found in Profes- 



farther west, but along itswestern border for a distance of fuur o 
five miles from the turnpike, in a northeasterly direction, some in 
teresting developments of 7 and 8 are found along the foot of wha 
is here called Furnace lor Knob) Mountain, through a gorge o 
which the Big Calf-paslure, the chief fork of North River, come 
down from the Great Goshen Valley on the west. In this ga] 
tolerably well-defined arches of 5 a, are displayed on the right a 
we pa.ss up the river, while on the left (Hratlon's Mountain) thi 
same rocks are overlaid by a Ijed of 5 /<■ The arch on the right j the bank- 
hand is the one represented on the section. j James. 
Between this and Mill Mountain lies Goshen Valley, a beautiful | to view 



crease in size and number; while thin beds of fossil limestone, 
especially in a, are occasionally exposed to view. 

At Milboro depot a line of stages leaves the railroad for the 

Warm Springs, fifteen miles to the west. At the distance of two 

miles we reach the old Millboro Springs where we again find sulphur 

water rising from the D.-vonian strata ( 10). Another mile brings 

us to the famous "Blowing Cave," where it is well worth white for 

the explorer to allow himself at least one full day. He is now upon 

)f the Cow-pasture River, one of the upper forks of the 

ere the river cuts through a ridge (Cave Hill), exposing 

arch of Helderberg limestone ( 7 ) into which a cavern of 



agricultural region, and one that presents some points of ■ unknown depth extends from which a freeze of considerable force 
scientific interest that are readily reached by the student of issues continually in warm weather. Above the limestones is a 
geology. The section passes near the Cold Sulphur Springs about ■ second arch of Ori.skany sandstone [8], in which are numerous 
ij^ miles southwest of Goshen depot on the Chesapeake & Ohio| Spirifer shells well preserved. These two foritiaiions may be studied 
Railway. The waters of these springs flow from exposed strata of; here with great convenience; and, if an additional exposure is de- 
10 a, dipping slightly toward the Mill Mountain on the northwest, j sired, it may be lound two miles farther toward the northeast, where 
In this valley, as well as throughout this whole region, the Salina Stuart's Creek exposes a simitar arch in the same hill, and where 
Period (6) is but indistinctly represented, if at all, while the Cor- : fine specimens of Favosites are easily obtained, 
niferous Group (9 a, h, c), appears to be entirely wanting. But the ' Exposures of the members of 10 may be studietl along the banks 
very fossiliferous limestones of the Helderberg (7), and of lhe|of the Cow-pastnre both above ami below the pas-sage through Cave 
sandstones of the Oriskany Period (8j are well exposed at Craigs. ' Hill. .A short distance below, in what is called "Alum Bank," we 
ville, nine miles norlhea.st of Goshen on the railroad, where a found a thin betl of limestone remarkably full of fossil shells. .At 
beautiful encrinal marble is quarrieil from 7, and also at points ' other |>oints higher up ami lower down the river similar 
nearer to Goshen. Just west of I'anther Gap in Mill Mountain ' ex|)03ures occur. 

(through which both railroad and turnjiike pass), at several points: Near this place is one of the numerous so-called "Alum Springs" — 
a short distance from the base of the mountain, good exposures j the IVal/aioliafoola, an ohl Indian name. The waters here, as at 
may be found. Ilie mountain itself, at this point, is cut \>y Mill i the Rockbridge and Bath Alum Springs, collect slowly from the 
Creek, and its Medina sandstone axis i.s exposed in the form of a crevices of the dark pyritous shales of No. 10. Springs of this 
closed anticline pushed over toward the northwest so as to give all ' class are very numerous among the Devonian shales in Virginia; 
the strata a southeasterly dip. , and .vatersof similar character sometimes issue from shales of earlier 

Before leaving Goshen Valley we must observe the fact that, j and later dates. Their chief mineral tonstituents arc sulphates of 
about the depot and the Cold Sulphur, the upper member of lojalumiua, lime, magnesia, potassa, sodj, iion[/rrroiu sulphate], 
has been swept off, and in many places a large portion of the : with more or less /ret sulphuric acid. In the Wallawhaloola I 
middle member {/i) has also disappeared. There is a ridge, how- 1 found, with the spectroscoije, a deci<led trace of lithia. 
ever, beginning, a mile or less north of the depot, on which all the The shales of this region, and especially in this valley of the 
members (10 k, /', <-) appear. I have not found what remains of. Cow-pasture River, present three tolerably well characterized I>eds; 
this group to exceed 450 or 500 feet any where in this valley. j the equivalents, no doubt, of the three recognized epochs of the 

Resuming our line of section west of Panther Gap we find the , Hamilton Period [This is No. VIII of Professor Rogers' series.]—^ 
thickness of 10 a, />, e to have increased and the lithologica! ihar- ; Marcellu.% Hamilton and (lenesee. i'he lower member consists of 
acters to have undergone .some modifications. Beds varying from i dark — sometimes black, sometimes bluish-black — shales that split 
siliceous slates to argillaceous sandstones are found cropping out, | readily into thin layers, and even fme scales or slender columnar 
especially in b, as may be seen both on the railroad and the turn- j fragments. The middle member has a decidedly greenish tint — 
pike. large quantities of these rocks have been brought from the [ olive in many places, especially where it appears along the public 
tunnel near Milboro ilepot. Calcareous concretions of a disc-like roads, and in cuts on tlie railroads. The highest division is much 
fona, full of veins of infiltrated carbonate of \\a\t^{septaria), in- 1 variegated in color and texture; the beds of ^ale are yellow, browa 
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and rod, while considerable strata of sandstone of argillaceous char- 
acter arc found alternating with the shales. 

Among all these are found beds of very calcareous shales passing 
often into impure limestones that abound in Encrinites, Atrypas, 
Spirifers, etc. The upper member has generally nr>ore calcareous 
beds in it than either of the others. This whole region has been 
greatly denuded, but the sharply rounded, and often cone-like hills 
that are left standing, with deep ravines cut out betwee!i them, 
present a striking feature of the landscape, and, at the same time, 
afford the means of an approximate estimate of the thickness of 
the whole series of shales, which cannot be less than seven 
hundred feet. 

Along the faces of many of the hills that have been recently de- 
nuded by Hoods in the river and its tributaries, the planes of strati- 
fication, and of slaty [metamorphic] cleavage, are both wi_ll 
displayed — the latter so distinct that an unpracticed eye might 
readily mistake them for the planes of original stratification. 

About four miles west of the Blowing Cave the turnpike crosse;^ 
a ridge called Mair's Mountain, topped by a low arch of Oriskany 
sandstone [8], beneath which are exposures of the Helderbcrg 
limestones [7] where a small stream has cut its way through the 
ridge. Beyond this ridge v.e fmd another synclinal trough filled 
with the shales of No. 10, out of which rise the waters of the Bath 
Alum. Near this watering place is a cave formed by the washing 
out of the softer bed of .Medina rocks' so as to leave a regular artli 
which becomes narrower and lower toward the rear of the cavern, 
giving the whole cavity the shape of a semi-cone with the dividing 
plane for the floor. This is an object of interest to visitors. Its 
location is beneath the ridge, marked "Piny Ridge," on the section. 

A mile beyond the Bath Alum, our line begins to ascend the 
lofty ridge of the Warm Springs Mountain. To the structural 
geologist this presents an object of the highest interest. As we 
follow the windings of the turnpike we find ourselves surrounded 
first by the debris of the Clinton sandstones and shales [6 and 7 are 
concealed], and as we approach the crest of Piny Ridge the Medina 
sandstones [5 a] make their api>earance /« si'/u. We are thence 
conducted by a spur across to the face of the main ridge, where 
the road is cut out of the .sandstones, exposing their lithological j 
and fossil features in a very interesting way. Ripple marks and] 
casts of shells in the brown and purple sandstones, and furoids in 
the shales, are of fretiuent occurrence. ' 

On reaching the depression of the summit where the road crosses, 
we turn to the left and follow the crest of the ridge for half a mile 
toward the southwest to the top of what is known as "flag rock"— 
the highest outcrop of Medina sandstone on this mountain, having; 
a steep southeasterly dip. From this point, 3,340 feet above tide 
level, the mountain scenery on all sides is very grand. Along the 
base of this ridge, on the northwest side, lies the Warm Sprinj,s 
Valley — a narrow strip of the Lower Silurian limestones of the Great 
Valley again brought to the surface. On the opposite side of this 
narrow valley another ridge, Little Mountain, rises to a less eleva- 
tion, but is comi-osed of the same kind of rocks as the main moun- 
tain, hut dipping toward the northwest. [Along some parts of this 



which range in temperature from 95° to 98° F.; the Hot Springs, 
five miles to the southwest, with temperature varying from 100° to 
108 F., and the Healing Springs in the same neighborhood, with.a 
temperature of 85°, rise in the same anticlinal fold. 

About half a mile southwest of the Warm Springs the collected 
waters of this portion of the valley find their way out In a north- 
westerly direction through a deep ravine, in which are found ex- 
posures of all the formations from 4 to 8. 

General Remarks. — [i.] Throughout the whole region repre- 
sented on the accompanying section, conformity of strata prevails, 
and so continues till we reach the Carboniferous in West Virginia. 
[i.) The Medina sandstones that are from 450 to 500 feet thick 
along the North Mountain thin out to about 350 on Warm Springs 
Mountain. Here, too, the structure is less conglomerate, and the 
marks of shore-line formation are less numerous and distinct than 
they are farther east, [3.] It may be well to mention some of the 
prominent points along the line of section convenient for observa- 
tion. At the lower entrance of Goshen Pass, and in Warm Springs 
valley, exposures of 4 may be readily found. No. 5 [Medina] may 
be successfully studied in Goshen Pass and on Warm Springs 
Mountain; while the region around Millboro Springs affords to the 
explorer some of the finest exposures of 7, 8 and 10. But the ac- 
companying section may serve as a key to a wider range of obser- 
vation. Perhaps the best point of departure would be Goshen, on 
the C. & O. Railway. If he wishes to extend the section farther 
toward* the northwest, the turnpike from Warm Springs to Hunt- 
tersville, in West Virginia, affords a favorable . route for horse- 
back explorations. 



The Resources of the Shenandoah Valley near the 
Line of the Shenandoah Valley Railroad. 

StTPI.EMESTr.D BY MaP j*SI> HECTtOXH. 
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broken ridge the sandstones are vertical or even inverted.] 'I 
...... ^jij^^. 



olive-colored sandstones, generally found at the base of the 
group in this region, appear near the summit of both thes 
posing ridges, and are succeeded by the fragile sandstones and ' 
shales of the Cincinnati and Utica epochs that form the steep slopes j 
of both mountains. These are succeeded by the Trenton [4 ir] 
limestones that dip beneath them, but form more gradual slopes] 
toward the middle of the valley, where the older Chazy [3 ir] lime- 1 
stones make their appearance. The latter are not largely developed ] 
where the tepid waters of the Warm Springs rise, but widen out, 
considerably toward the southwest. A short distance to thenorlh- 
east of the springs we found Trenton fossils in abundance, like I 
those we had found just below the entrance of Goshen Pass. I 

In this anticlinal valley the Lower Silurian rocks come to the 
surface for a distance of several miles on both sides of the section. ! 
the general range be»n& parallel with the Apalachian chain, j 

The two ridges that here face each other were doubtless parts ofl 
a great open anticlinal fold that was formed, when, by powerful 
lateral pressure from a southeasterly direction, the strata werci 
pushed up from their original horizontal bedding. But it is hardly 
probable, judging from the present condition of things, that th:;y 
ever formed complete arches across the valley. It is certainly! 
more reasonable to suppose thai such masses of strata of varyinj; I 
hardness and strength, and with an aggregate thickness of more th:iTi I 
two thousand [aooo] feet, were so ruptured at the time of upheav.il 
as to form a rugged gorge, extending for many miles along the ' 
crest of the fold, and that subsequent erosions and denudations by 
ice and water widened it out, and shaped it into the beautiful valley 
ai we now find it. This is a valley of thermal waters ; for, besides 
the Warm Springs, near which our section crosses, the baths of 



The Basin of the Shenandoah River, &hon-n on the ac- 
companying map, is generally called the Shenandoah Valley; in 
reality it is tlie Nortlieastem Plateau of the Valley of Virginia, 
rather more than one-third of tliftt great Haiestone trough, 16 
miles by 3.30 in dimeni^ions, that extends from the Potomac 
Bouthweet to Tennessee. The general altitndee of ite nndo. 
lating, or "Valley" lands, varies from 500 to 2,000 feet above 
tide, averaging about 1,200, — making it a plateau of Gnyot'a 
third class, one between 1,000 and 4,000 feet above the sea. 
Its avenge length is 136 miles, Tlie breadth of the Valley 
proper, from the base of the Blue Kidge to that of the North 
^Mountains, exclusive of the Massanutton Monntains, varies 
from VI to 24 miles, averaging 18. The area of the entire 
drainagc-hasiu (including the small portion drained into tlie 
Potomac by minor tributaries) is about 3,000 square miles ; 
1,000 ot this is occnpied by mountain chains; 2,000 of it is 
undulating valley plateau. The Blue Itidge, a tangle of two 
geologically different mountain chains, makes a wide belt of 
fringes and bare on the southeast; the North Mountains, 
variously named, marshaled like echeloned lines of battle, band 
and border it ^videly on the northwest : while the Maesannt- 
tons, with their two groups of triple or quadruple ranges, 
divide its middle portion into two parts. The mountain 
chains are from 500 to 3,000 feet higher than the general level 
of the Valley. 

The Mineral Resources of this Basin of the Shenan- 
doah are remarkably varied and abundant, because a half 
dozen or more of the great groups of geological formations, 
those are generally rich in mineral wealth, have here not only 
an exceptionally large development but are exposed, some of 
them several times, in broad parallel bands of outcrops, many 
of which coincide in length with basin itself. — The kinds and 
character of these resources, the conditions under which they 
are found and their relations to each other, and to lines of 
transportation will be best understood, in the absence of a de- . 
tailed geological map, by first considering the general geologi- 
I cal stroctara of this r^on with the aid of the accompanyhig' 
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topt^jraphicandpartiallyeconomicmapandgeologicalsections. I Joah basin, its western rim the uioBt westerly part of whicli is 
The general geology of tliis country is very simple, but tie tbe Great North or Shenandoah Mountains, is generally from 
detaUa are complicated, as a study of the sections given on thiJ 500 to 1,000 feet higher than the Blue Ridge opposite, and 
supplement, or of those on page 42* of The Vieoisias (which i«.m 1.5^10 to a,000 higher than the Valley, forming a 
are, in a manner, typical for the Great Valley), \vill show. t)arrier against tlie cold winds and storms of the northwest. 

m, , f .1 1 1 A :„ K-,T*= !■ It results, from the above, that this Shenandoah basin has 

The general croups of the rocKs here exposed, m belts >d . , ,. . ^ „ , l i. •■ . . i- ^i 

,, °, ,, . , . 1 ■ 1 . 1 ■ .1 !• „ , n some eight distmct, paral c! be ts ot coiintrv, most ot them cx- 

northeast-southwest atretehmg country, taking them trom tlie ,. ^ . ^- ^ , . , j j -.■.■-, i- -. i. i. 

J . o L ■ X, J ii, 1. c II „.' i>^ tending its entire length, included within its limits, — belts 

east and crossing the basin, towards the west, tollowmg Koy- , ,,°, , °, , , . ,. . i > ,. 

1 vj- • • / i I c n^ i7-_ „\ «- , /I \ Tt that diner, more or loss, botli geologically and topographicallv, 

ers' subdivisions (page 14 of Thk Viboiniab), are,— (1.) -//« ' , ' , , ^. ,. ma/ j 

1 1 D 7j iV 1 i-iv 1 1 M I u- A-,1 1, iind therefore in resources and adaptations. Iho tirst, second, 

Af6Ba<o»-DC«,thatof theold Metamorphic or Archseanrock^, ,. , „ , , „ _ , „ , : , . ...■•■. I- 

f • iL T)i t>- 1 t\. V- I „»„* _T f tv third, fourtli and fifth of these arc m the immediate vicinity ot 

forming, asthe Blue Ridge proper, the high eastern rim ot tho , , ' , ., o, j i ir n t> -i i .i i ^ *i 

. . ^^ \ ,^ c .. ■ i- ■ 1 ^ »i :. 1 the lino of the Shenandoah Valley Kailroad throiighout the 

basm, a belt of mountains of irregular forms, greatly varied ,„,.,.. .. .... . ,. .■ 



in its surface features, underlaid by steeply dipping granitii-. 



lengtli of this basin; its route is, for mort of the way, in or 



, , . , , , ,n^ Ti T X i^ n -^ iilong the third belt, th^ eastern hmestoiw one, that of the 

shaly and slaty rocks. (2.) The Lower CarrAnan or Pntno-r- ,.^ ,-. -.., ..-i 

T- » T ij .,_ ^ ? .^L -KT T -n 1 J J ■ L 3 n ilrainage-troiigh of the entire basin, the one towards which 

dial belt, that of the Mo. 1 op i'otsdam and associated lormn- , , ,, , „ , . ,r .. n <. 

/ 1. -, . ■ 1. HI- ■»! ii ■ 1 ^ nearly all the streams ot tins Valley flow, since its surlace 

tions, a belt ot mountain lonns nankin^ with their soniewlmt , ■' , , . i. . . , . ,i 

, ^,. o ^ c 1 i. iL Til T>'i u 1 I slopes to the southeast more rapidly than it does to the north- 

rcvalar outlines the western toot or the IJlue Kidge as broken \ ' ,,, , „.i.^ 

" ^ . ji-ii.-ni- J. 1. ii.t !oast, — consequently all the resources oi the basin, Iroin one 

moaatain ranges and toot-hills oi sandstones, slates and shak? , , , , , "^ , , , . , ... , ,, ,. 

, , , , ° J . ,, . ■. - ,1 Siide to the other, can be brought l>v gnivitv iilono to the lino 

bordered by narrow gaudy or stony valleys or terraces; it is i\u: i, „..,,.,, ... , 

■^ , „ , ;, ^, „/ Tij /.>s in ifjjti loftrftflic that follows this trough, 

"piney woods" region of the Blue Ridge. (3.) lAe Middle ^, . . . , ^ ,. . ^ , • i , , 

A I • I I- ^L 1 <? .1 ir ,1 1- r /..I I d-t Iheoresaiidothermineralresourcesotthefivegeologicftl belts 

Cambnan oeii. tmt of the Valley limestones (the Ixiwer oilu-i , » > ■» " . , .r ., t. .■ i . 

, ^ L .L II c \i L.' ■.!_ !>■ J .1 . -.iriear the route ot the bhenandoah Valley Railroad arc the 

nan of some), here the valley or the south Kivcr, and that of; , _ , , . , , . . ™ ... 

, ,- ., o .1 Ti. i ,1 ni J 1 only OTies that can be noticed at this time, i he red lines upon 

its prolongation the oouth River, and the ohenandoah proper. , ■ . . , , , , , ~ , . 

.,,,,.,, ,, , ,. . I ,. ^ ., ir 17 the map, showing the known and exposed outcrops ot the iron 

ngbtlT deBcnbed as the eastern irinestone oeU of the Vaile-/, -,■,-,.. . ... . •. , 

^ . . , , ■. 1 1 J 1 ■ . , 1 1 .' ore beds ot this region, give the best expression possible con- 

Tarying m character as the hard dolomitie lower beds or th^; . ,,.-..-. . -. » ■,. . .. 

J' ^ , , ,. , P.T , ceniing the location, continuity and wide range of distnbu- 

eotter and more calcareous upper beds of the group come to or I . f „ - . , . , « . . - .. - . - ,, 

„ . , ... ■ 1 . . , Ti ,|tionof this most valuable of minerals in this part of the 

n«ar the surface, as shown in sections and explained by Trol. I „ , , . . mt . ■ . .- . .-i 

-, , „ ... ,., „, £,., „ ', . ■',, i^henandoal) basin. Ihe geological sections, in like manner, 

Campbell on page 4o. (4.) Jne Mlttro-Camonan, or Uppir , .^ .i. ■ ...,■. .i. ,- -. ■. i 

j^ i ■ I i/.^ . 1 1 . 1. 1. ...1 . L ■ . ., , I show as It were the horizontal distnbution ot these ores, and 
Catmnati belt, the central slaty belt ot this basm, a broad band I . , ■■■-..,■• i . » . 

, , , ' J n ,, , . ,. ir ITT m. I prove, from sound scientific deductions based on careful ex- 

of broken country, made trom the slat«s of No. 111. Iho , '. „ . ■ ■ c .i . .. i. ■ ,_ 

__ „ , , ..,.,, .1 . , , .. , I plorations, the vast extent ot these ore deiK)Sits, shoninir how 

Valley elates, that extends almost the entire length of thcf, , ■,- ■, .. .. .. ,. . ° . 

. . ,, .... , I I , I I, .. 1 ,. ., , they underlie a large portion of the entire region, suggesting 

basm making this (A* tfen/ro; «;a% JeZ^, the one that divides the L, •'. , . ^ vi-.- e.i- .■ i- li ou 

,_ „ , ,?•.., . T 1 TT TT „ .the iron producing capabilities of this portion oi the bhcnan- 

Valley lengthwise into two parte. In the Upper Valley, An- , , , - v .i .• i u-jj j 

•' ° - T. 1 • . ■ . . , n , , . doah basm when these now comparatively hidden and uu- 

gUBta and part ot Rockingham, it is a belt of slate lamls , l ,i ,, j , , - 

" , , . 1 . , . 1 -....,< ir.. known resources shall be developed. 

threaded by very crooked streams; in the Middle Vallcv' , ™, i ^ .u * i v u .i l- ^ 

.^ . 1,. ■ . I V I » 1 I - L ■ " !• -l-bs minerals ot the Arclitean belt, the hasteni or mam 



Blue Ridge. — Copper ores and native copper, are found 
throughout its length in Vii^nia and in some places *in very 
large <^uantities. Some developments have been made at 
Overall's, in Stoney-man Mt,, near Marksville,aiid at Fischer's 
Gap ; but nowhere sufficient to warrant any definite conclu- 
sions. Near the Fairfax Corner Gap, at the bead of Naked 
Creek, on the eastern side of the Blue Ridge, in Greene Co., 
quite extensive explorations have been made exposing three 
veins of copper ore, one 7 fl. thick, for over 3 miles, proving, 
by shafts and tunnel, the existence of an abundance of excel- 
lent ores and native copper. These mines arc not far from the 
line of the S. V. R. R. — Specular and magnetic iron ores, as 
described on page 38 of The Vihginias. 

2. Tlie minerals of the Lower Cambrian or Primordial belt, 



it is a much twisted synclinal trough, as sliown in the sections, 
on which are sustained the sand-rocks that from the Massanut- 
toD Mountains and on each sides of which are belts of slaty 
country; in the Lower Valley the mountain masses have been 
denuded and there, as in the Upper, it becomes a central slaty 
belt of broken country, including the Op6(|Uon basin, that ex- 
tends from the Massaiiuttons to the Potomac and beyond. 
(5.) The MassanutUtn ielt, that of the two somewhat ovul 
groups of mountain ranges, a southwestern and a northcastcni, 
that make the chain of the Massanuttons ; a detached belt th;it j 
extends only the length of the Middle Valley, embraces the 
Silurian (often called Upper Silurian) ranges and their in- 
clttded valleys, those made from formations IV to VIII inclu- 
sive, of the Massanntton Mountains, and which divide the 
Middle Valley by a mountain chain into an Eastern (the Patje 
Valley of some) and a Western Middle Valley. (7) T/u jtlic Western Blue Ridge.— The rocks of this belt, Rogers' No. I, 
western Umestom belt, a western and more extensive out- T'* *™°°^ the most productive known in excellent irow OftW, 
cropping, in a wiile belt, equal in length with the Valley „,!cliiefty ?"«omVes (brown hematites), described by Prof. Prime 
the same Silnro-Cambrian (Lower Silurian) rocks, formation i^" page 34. These are found in thick stratified deposits so 
No. II, that make the eastern limestone belt, these rocks I*'*'^*^"* in character that they may properly be called con- 
pasaing under those of III, as shown in the Massanutton sec- *'""^"'- '^^^ ""* "^^ *"*^'"*'' '" ^***' hydro-mica or damouritc 
tiouB, and coming up again on the western sides of the Uppor I ^'"^'^ ^'"'* ^"J' between the Calciferoiis sand-i-ock and the 
and the Lowerand alongthecentral partof the western of thel^^**'''"" sandstone, that is, geologically, above the Potsdam 
Middle valleys of the basin. On the western side of thi^"*"^ ^'**^ *''® Calciferous. Rogers considered these ore-' 
limestone belt there is, in places, a western slaty belt one ,>,l'«'*""S ^l"**^ *''^ ^P °^ Formation No. l.^the metal plating 
Formation III; but it is not as continuous as the others /^ J t"""* finished the Lower Cambrian rocks. Their geological 
TTie Apalachian. heU, a region of generally parallel mounta in ' P""'^'"" ^"'' relations in the Eastern Middle Valley (Page), are 
ranges and included, small, broken valleys, ibniied from Silii- 1^"*''" "' ^'=*''*"^ ^'*' ^ '"'** ^ *"' *''" "'"P '''' ^'''^ Shenandoah 
nan, Devonian and the Lowest Carboniferous rocks IV to X ' '"^"' (constructed by Prof. Campbell from our joiut observa- 
OT XI inclusive, the North Mountains portion of the Sbcnan- 1*'*""^' '^''"' "** "*" *^'* ''*^*^''" ^^""^ °^ "'^^ Cambrian foot- 
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The Next Census and Virginia's Iron Ores.— Mr. £. 

11. Benton, an Expert Special Agent of the 10th Census and 
Assistant of the Division of Mining Geology of the United 
States Geological Survey, in charge of the Department of the 
Interior and having its headquarters at Newport, Rhode 
Island, will soon visit Virginia for the purpose of obtaining 
gamples of its different iron ores. Of course every Vir- 
ginian will give to this gentleman (and to others connected 
with the special information section of the Census) all the in- 
formation he can, that this "sampling" may be as well done as 
it can be in a few weeks bv those that have never studied in 
the field the geology of our great State. • 

And yet we are bound to say, no matter what may be the 
standing of the "Expert Special Agents," that it is much to be ; 
regretted that this work has not been entrusted to some one 
of a half dozen men that could be named, citizens of the 
State, who are already familiar, from years of exploration and 
study, with the location and extent of our iron-ore deposits, — I 
men who himv where these ores are and how to sample them by • 
groups, so that their general character may be fairly ascertained, ! 
and who could not be misled by the representations of the 
ignorant or the designing, or deceived through lack of knowl- 
edge of the special conditions under which our ores are fouiKl. i 
Some of our gre^it iron-bearing fonnations arc not the iron- 
bearing <mes of other States, and some of our richest deposits, 
as now developed and in use, have been condemned by expertt 



The Iron-makers of Wythe County, Vix^inia, and 
Vicinity, and their Forges and Furnaces. 



By Edwaki) Shkllky, of Wvtheville,Va. — March 15, 188U. 



who drew their conclusions from geological conditions with j^^^-^^^- 



(Jj The inakeiv of forged iron and the forges where they 
operate: 

1. David Pierce, at High Rock, Itec^d Island Creek. 

2. David Forney, at Heed Island Creek. 

8. Graham & Robinson, at Graham's Forge, Reed Creek. 

4. Alex. Pierce, at Pierce's Fome, Cripple Creek. 

5. John P. M. Simmennan, at Chadwell, Cripple Creek. 

6. David Huddle, at Lockett's Forge, Cripple Creek. 

7. William Bell, at Raven Cliif Forge, Cripple Creek. 
S. Stephen Porter, at Porters Forge, Crippie Creek. 

0. James White, at Speedwell Forge, Cripple Creek. 

10. Kincannon's Forge, Rye Valley. 

11. J. F. Kent's Forge, Reed Creet. 

(2) The pig-iron makers and their furnaces : 

1. David Pierce, Fancy Gap Furnace. 

2. Graham & Robinson, Old Furnace. 
«1 Graham ifc Robinson, Xew Furnace. 

4. Howard & Sandei"s, Walton P^imacc. 

5. Abraham Painter & Co., Brown Hill Furnace. 

r>. Graham & Robinson, Eagle" Furnace, Cripple Creek. 

7. Crockett, Tate (V: Co., Raven Cliff Furnace, Cripple Creek. 

S. Sayers ife Oglesby, Wythe Furnacic, Cripple Creek. 

0. David James & Co., Speedwell Furnace, Cripple Creek. 

10, Lobbell Car-wheel Works, White Rock Furnace, Cripple 



which they wei*e familiar in other States. Some ridiculous 
(there is no other word that will express it) Jf nth have already 
been made in a neighboring State; let us hope to escaj)e from 
such "sampling.'' 

If our great geological iron-belts could be taken up one after 
another, and each be properly sampled throughout the hun- 
dreds of miles in which each is exposed, there can be no ques- 
tion but that the result would l)e every way advantageous to 
the State. Again we say, let us do all we can to make the 
best of what we consider a bad arrangement, with the promise 
that we will see this matter through and scan closely the re- 
sults. We want no such farce as the "mining" showing of the 
9th Census was. 



The County Superintendents of Schools in Virginia 

will help along its development very materially if they comply 
with the requirements of the following law which went into 
operation March 4, 1880. 

1. Be it enacted by the General Assembly of Virginia, That 
the Commissioner of Agriculture be required to receive, in the 
name of the state, from the county superintendents of schools, 
and preserve in proper form in his cabinet, any charts, maps, 
geological sections, mineral specimens, specimens of woods, 
specimens of the productions of their respective (*ounties, 
and any written descriptions illustrating or pertaining to the 
physical structure and mineral or other resources of said ^""'"'""j ^-'j' 
counties, which the above officers may be able to furnish; and Jam^s M. Clayton & Co., at Martin's, amount to over 
that tie said Commissioner of Agriculture shall include in his $225,(m;m>, and it is supposed that as much more will be spent 
annual reports so much of the information thus furnished him in erecting works and putting them in operation. Several of 
as may in his jiidgment be conducive to th^^^^^ these are alreadv under wav: the Bertha Zinc Works arc 

2. That the county supenntendents ot schools be instructed f» • i , i 
to combine with their regular official visits such examinations! ^^^^ ' 



(3) Furnaces building ur projected : 

1. Bv Graham ik Robinson, at Reed Island. 

2. By Crockett, Tate ct Co., on Rercival estate. 

3. By Crockett, Tate it Co., on Wm. Pierce estate. 
•1. By Wythe Iron Co., near Porter's Forge. 

5. By Hendricks Ar Co., on Wm. Porter property. 
i). By James M. Clayton ct Co., at Martin's station. 

The mineral properties that have been sold and bought in 
this region, within the last three months or so, as far as I am 
informed are : — The John S. Noble Zinc, Iron and Lead estate, 
bought by Messrs. Hendricks, Van Liew and Judge S. Shcr- 
rard ; the Callie Kitchen Zinc, Lead and Iron property, sold : 
the Win. Porter and the Qucsenberry properties, besides tim- 
ber lands, sold ; the Lobdell Car-wheel Co., of Delaware, has 
has bought the Walt(m Furnace, the I^ainter or Brown Hill 
Furnace, and the Panic Furnace (the last they have rC»named 
Wliite Rock) and the estates belonging to them, and some tim- 
ber properties ; Graham & Robinson have bought some small 
tracts of land ; Robinson, Tate & Co., have bought the Wm. 
Pierce estate and the Percival farm ; the Bertha Zinc Company 
has lx)ught the Robert Calfee Zinc Mines and property, and a 
site for zinc works, at Martin's Station ; the Wvthe Iron Com- 
pany (John S. Xoble ife Co.), has bought part of the Iron 
Mountain, li'ijOcM) acres. These purchases, incFuding that of 




dixies and which might increase their usefulness by means of 



school officers, and the people generally in regard to the 
c'eology, mineralogy, and geography of their respective counties 
and of the State. 

3. That at least once a year the county superintendents of 
schools shall report to the Commissioner of Agriculture, giving 
the results of tJieir observations and explorations of their 
respective counties. 



of the Ohio, showing that the Eastern and the Middle States 



iiuonnation thus collected and imparted to school teachers, are falling behind in the percentages of production of iron 

in the U. S. while the Western and Southern States are ad- 



vancing. In 1878 the Southern States produced, of the U. S. 

Eroduct, some 27 per cent, of the charcoal pig; 12 per cent, ot 
ituminous coal and coke pig, (remarking that in this pro- 
duction during the last 6 years ^'notably the S. States have 
secured a marked advance ); 10 per cent, of the rolled iron 
I exclusive of rails, and 1 1 per cent, of the iron rails. 
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Iron-making in Virginia a Hundred and Fifty 

Tears Ago.— In September, 1732, Col. William Byrd, F. R. 
8., of Westover, on the Jamee, the owner of vast possessions 
and the foremost man of the Colony of Virginia ia his day, in 
order that he might learn "the Mystery of making Iron," 
visited a furnace that was then in operation at Fredericks- 
ville, Spotsylvania county, Virginia, in charge of Mr. Chis- 
well, an account of which he left, in manuscript, under the 
title of "J. Progress to the Mines^'^ which has been published 
in a rare and costly volume called ths **Byrd Papers." From 
that the following interesting extracts are taken. They will 
be read with interest, and, perhaps, with profit by the iron- 
makers of our time. — There is an abundance of Col. Byrd's 
"Oar" still left at the old site, which is not far from the line of 
the Chesapeake & Ohio Railway and its New River coke ; 
it has been a long time, too, since the forests of that region 
have been vexed with the ax, and coaling timber is abun- 
dant. It is time for a new "Fredericksville." 

Mr. Chiswell had his home in the forks of the "Pomunkv," 
having reached which. Col. Byrd says : — 

"I found Mr.. Chiswell a sensible, well-bred Man, and very 
frank in communicating his knowledge in the Mystery of 
making Iron, wherein he has had long Experience. I told him 
I was come to Spy the Land, and inform myself of the Expence 
of carrying on an Iron work with Effect. That 1 sought my 
Instruction from Him, who understood the Mystery, having 
gain'd full Experience in every part of it ; Only I was very 
sorry that he had bought that Experience so dear. He an- 
swerd that he would, with great Sincerity, let me into the 
little knowledge he had, and so he immediately entered upon 
tire Business. He assured me the first step I was to take was 
to acquaint myself fully with the Quantity and Quality of my 
Oar. For that reason I ought to keep a good Pick-ax J^fan at 
work a whole Year to search if there t>e a Suflicient Quantity, 
without which it would be a very rash undertaking. That I 
shouM also have a Skilful person to try the richness of the 
oar. Nor is it great Advantage to have it exceeding rich, be- 
cause then it will yield Brittle Iron, which is not valuable. 
But the way to have it tough is to mix poor Oar and Rich to- 
gether, which makes the poorer- sort extremely necessary for 
the production of the best Iron. Then he shew VI me a Sam- 
ple of the Richest Oar they have in England, which yields a 
full Moiety of Iron. It was a Pale red Colour, smooth and 
greasy, and not exceedingly heavy ; but it produced so brittle 
a Metal, that they were ofelig'd to melt a i)oorer Oar along 
with it. He told me, after I was certain my Oar was good 
and plentiful enough, my next inquirv' ought to be, how far it 
lyes from a Stream proper to build a furnace upon, and again 
what distance the r umaee will be from Water Carriage ; 
Because the Charge of Carting a great way is very heavy, and 
eats out a great part of the Profit. That this was the Misfor- 
tune of the Mines of Fredericksville, where they were oblig'd 
to Cart the Oar a Mile to the Furnace, and after twas run 
into Iron, to carry that 24 Miles, over an uneven Road to 
Rappahannock River, about a Mile below Fredericksburgh, to 
a Plantation the Company rented of Colo. Pa^e. If I were 
satisfp'M with the Situation, I was in the next jjlace to consider 
whether I had Woodland enough near the Fujnace to Supply 
it with Charcoal, whereof it wou'd require a prodigious Quant- 
itv. That the properest Wood for that purpose was that of Oyly 
kind, such as Pme, Walnut, Iliccory, Oak, and in short all 
that yields Cones, Nut^, or Acorns. That 2 Miles Square of 
Wood, wou'd supply a Moderate furnace; so that w^at you 
tell first may have time to grow up again to a proper bigness 
(which must be 4 Inches over) by that time the rest is cut 
down. He told me farther, that 120 Slaves, including Women, 
were necessary to carry on all the Business of an Iron AA'^ork, 
and the more Virginians among them the better ; Tho' in that 
number may be comprehended Carters, C'olliei'S, and those 
that planted the Com. That if there should be nmch Carting, 
it would require IGOO Barrels of Corn Yearly to Support the 
People, & the Cattle employ'd ; nor does even that Quantity 
suffice at Fredericksville. That if all these Circumstances 
shou'd happily concur, and you cou'd j)rocure honest Colliers 



and Firgmen, which will be difficult to do, you may easily run 
800 Tims of Sow Iron a Year. The whole charge of Freight. 
Custom, Commission,* and Expences in England, will not ejP 
ceed 30 Shillings a Tun, and twill commonly sell for £6, and 
then the clear profit will amount to £4„10. So that allowing the 
ten Shilling for Accidents, you may reasonably expect a clear 
Profit of £4, which being multiply'd by 800, will amount to 
£3200 a year, to pay you for vour Land and Negroes. But 
then it behooved me to be fully inform'd of the whole Matter 
myself, to prevent being imposed upon ; and if any offered to 
put tricks upon me, to punish them as they deserve. Thus 
ended our Conversation this dav." 

Having ridden from Mr. Chiswell's house to the mines, some 

25 miles, and partaken of a lunch. Col. Byrd continues: — 

"When our Tongues were at leisure for discourse, mv Friend 
told me there was one Mr. Harison, in England, who is so uni- 
versal a dealer in all Sorts of Iron, that he cou'd govern tho 
Market just as he pleased. That it was by his artful Manage- 
ment that our Iron from the Plantations sold for less than 
that made in England, tho' it was generally reckon'd much 
better. That ours wou'd hardly fetdi 6£ a Tun, when their's 
fecht 7 or 8, purely to serve that Man's Interest. Then he 
explain'd the Several Chafes upon our Sow Iron, after it was 
put on Board the Ships. That m the first place it paid 7s 6 a 
Tun for Freight, being just so much clear gain to the Ships, 
which carry it as Ballast, or wedge it in among the Hogs- 
heada. Yv hen it gets Home, it pays 3s 9 custome. These Ar- 
ticles together make no more than lis 3, and yet the Mer- 
chants, by their great Skill in Multiplying Charges, Swell tlic 
account up to near 30s a Tun by that time it gets out of their 
Hands, and they are continually adding more and more, as 
they serve us in our Accounts of Tobacco. He told me a 
strange thing about Steel, that the making ot the best 
remains at this day a profound Secret in the breast of 
a very few, and therefore is in danger of being lost, as the Art 
of Staining Glass, and many others, have been. He cou'd 
only tell me that they us'd Beech Wood in the making of it in 
Europe, & burn it a Considerable time in powder of Charcoal ; 
but tne Mystery lies in the Liquor they quench it in. After 
dinner we took a walk to the Furnace, which is elegantly built 
of Bri(*k, tho' the Hearth be of Fire-Stone. There we saw the 
Founder, Mr. Derham, who is paid 4 Shillings for every Tmi 
of Sow Iron that he runs, which is a Shilling cheaper than the 
last Workman had. This Operator lookt a little Melancholy, 
because he had nothing to do, the Furnace having been Cold 
ever since May, for want of Com to Support the Cattle. This 
was however no neglect of Mr. Chiswell, because all the Per- 
sons he had contracts with had basely disappointed him. But 
having receiv'd a small Supply, they intended to blow verj^ 
soon. With that view they began to heat the Furnace, which 
is Weeks before it comes to that intense heat required to run 
the Metal in i)erfection. Nevertheless, they begin to blow 
when the Fire has been kindled a Week or ten days. Close by 
the Furnace stood a very spacious House full of Charcoal, 
holding at least 400 Loads, which will be burnt out in 3 
Months. The Company has contracted with Mr. Harry Wil- 
lis to to fall the Wood, and then maul it and cut it into pieces 
of 4 feet in length, and bring it to the Pits where it is to be 
coal'd. All this he has undertaken to do for 2 Shillings a 
Cord, which must be 4 foot broad, 4 foot high, and 8 foot long. 
Being thus carry'd to the Pits, the Collier has contracted to 
Coal it for 5 Shillings a Load, consisting of 100 Bushels. The 
Fire in the Furnace is blown by 2 Mighty pair of Bellows, 
that cost one Hundred pounds each, and these Bellows are 
mov'd by a great Wheel of 26 foot diameter. The Wheel 
again is carry'd round by a shiall Stream of Water, conveyed 
about 350 Yards over Land in a Trough, from a Pond made 
by a wooden Dam. But there is great want of Water in a 
dry Season, which makes the Furnace often blow out, to the 
great prejudice of the Works. Having thus fiU'd my Head 
with all these Particulars, we returned to the House." 

"Over our Tea, Mr. Chiswell told me the expence which the 
Company had been already at amounted to near Twelve 
Thousand Pounds ; But then the Land, Negroes, and Cattle 
were all included in that Charge. However, the Money be- 
gan now to come in, they having run 1200 Tuns of Iron, and 
all their heavy disbursements were over. Only they were stil 
forct to buy great Quantity? of ('om, because they had not 
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Strength of their own to make it. That thev had not more . contim ed from pagb 57 





Xf^ S^f tt-^'^'"'/''^ ""^^h^^ ^''?^' ^^''^ "" ^7'\^ 9T'^'^^/ oUhe westward belts. Sometimes the outcrop edges of thefic 
JMr. J<itz Wilhams took up the mine tract, and Iiad the ad- , , , j j .1 j. . . x? ^ j 

dress to draw in the Governor, Capt. Pearse, Dr. Nicolas and ^^^^^^^'^ are overturned and they appear dippmg to the eastward; 
Mr. Chiswell to be jointly concern^ with him, by which con- ^* *1^« »»»^<-'r follows the foldhigs of the strata he will eventual- 
trivance he first got a good price for the Land, and then, when ly find them resuming westward dips, as a mass, as shown in 

ore-bearing 

do now, (as 

the course of 

for looking after the Works, and richly deserves it. After | ^""^ ^h^' exposed outcrops crumbled down on the drainage 
breaking our Fast we took u walk to the principal iIine,al)out slopes and made "banks'- of ore, masses of mingled clays, shales, 
a Mile from the Furnace, where they had sunk in some places * iron ore,manganese,ete.—the6latesand whatever they contained 
about 15 or 20 foot deep. The Operator, Mr. Gordon, raised • ij^viug decayed in confused heaps. Such ore-banks may be seen 
the Oar, lor which he was to have bv contract Is r» p. Cart-i ^i. 1 n i ^1 • • u • 
Ix>ad of 26 Hundred Weight. This man was oblig d to hire^''^'^^^'^' ^" *^^^"S ^^''^ iron-bearing 
all the Laborers he wanted for this Work of the Company, j^'^^ ^'i""^*'*^^" '^^^l^ are mere swells, 
after the rate of 25s a Month, and for all that was able to clear ^ property and at the Fox Mountain bank of the Shenandoah 
40£ a-year for himself We saw here several large Heaps of 1 Iron- works. These wastings are often deposited l>eyond, gen- 
oar of 2 sorts, one of rich, and the other Si)ongy and poor, : ^^.^u,. ..^^^^ ward of the slates in place, and so it often happens 
which thev melted together to make the Metal more toucrh. .1 .;, . wi • ^ 1 • i ^u i -. m 

To BF CosTiMEu itnat the miner and the iron-master, knowing only 01 "pockets 

_- _j ~ ^ j\r^, -» ^*f ore, lose their "veins" and, after floundering for awhile, 



ing decayed in confused heaps. Such ore-banks may 

horizon, especially where 
as on the Mount Vernon 



!^^!!^\!!ilA'^^ ^.?JZ«^^^^^^ ?l\^.^i^^^^^^^ _^'^*'^^§'\? '"?^',^^ ^l^at furnishes a substantial basis for development, is that of 

ho, in 1S38, after a thorough exami- 
belt entirely across Virginia, wrotCy 
Carroll and Grayson, lying on the expanded top of the Bluei"!^^ ii*on ores are both rich and of inexhaustible extent. The 
Ridge in the southwestern part of the State.— The full title of continuitv of this iron-bearing series of rocks, bordering our 
the rare pamphlet from which this paper is_rej>rinted, //^/?^//, Great Valley on the east throughout its entire length, is cal- 



(and for which we are indebted to Dr. C. M. Stigleman of 
Hoyd C. H., one of the most eflicient of Virginia's County' 
Superintendents 
Virginia Copper 
D., formerly Prof 




culated to add largely to our estimate of the manufacturing 
resources of that Valley. For although numerous localities of 
the ore have long been known and resorted to, it is only by 
;the evidence of this continuity derived from a careful geolog- 



Prof. Medical Chemistry, ShelW Medical College, X^hville,iieal examination that just vie\vs of the extent of this item of 

Tenn.: Author of 'Geologv ot lennessee,' lieport on Allcfirha- • 1 ui ni ix- i^' an 1 ^ 

«,r nf, •«;««. Pr. ' 4P^r^r...f ^^ i \.^^^^ ixiu Af ' /t " "^"^f^"** our miiieral wealth could be obtained. The value of every 
nv Mimng Co., 'iveport on Copper Hill Mining Co., &c.,A:c... . . • ^1 • 1 ,. n i ^1 1 j 1 ^u J 

Knoxville, Tenn.: Printeil by Beckett, Haws & Co., Book and^ ^y^" ^^^^^ "^ *'^'^ '^^'^ ^^''" ^'^ S^^^^b enhanced when the condi- 
Job Printers, Gay Street. 1859." The colored map and sec- ' tions and relations of this great ore-bearing belt are understood, 
tions, in two sheets, accompanying it are imprinted, "Lith. of —Mmiganase Orex arc among the abundant products of this 
L. F. Citti, Richmond, V a." A "dedicatory preface,'Uhc only belt ; they almost invariably accompany the iron ores, as a man- 



portion we omit, is addressed to L. H. Anderson, M. D., of 1 • 

Gainesville, Ala., who accompanied Dr. Cun-ey during his g^"^;^^^-*^^^^^'^"^' ^^ 
explorations. In that Dr. C. says they spent a inonth exam- Portions, and in s 
ining Floyd, Carroll and Grayson counties, Va., and Ashe and 
All(^hany, N. C, "traversing thc^se 5 counties throughout 



tratum, sometimes in the ferro-manganese pro- 
some places, as at the Crimora mines, tlie slates 
become manganiferous rather than ferriferous and the result 
is deposits of manganese of remarkable extent and purity. 



their length and breadth, and travelling in them a distance of; Having the sam iron ores, of course 

480 nules. Each imix)rtant mineral lead was taken up bv us Li i ^ iTi i-i ^ • r \i • 

in order, and traced its entire length : and everv mine, and ! ^^'''^' *"^^^ ^''' expected to have a like extension from their out- 
opening, that had been made on these leads, were pei-sonallyi^^*^P ^^ ^'^^' ^^'^'^^^^'^^^^'- ' *^"^ satisfied, from the known ex- 
visited and examined, our desire to read these mines thorough- ! posurcs, that a vast (quantity of this valuable mineral can be 
ly inducing us to descend many shaft* and explore manv j obtained froni this belt— /W^w//' ir(e/>///^ i'Vre-c*^^^^ 
tunnels that had bc^n abandoned, and where ni^^^^ r^utiousltheni proven to l,e of great extent, arc found associated with 
leet would have refused to follow. This preface 13 dated,' , . . * x-.i- 1 u *i 1 ^,. a i* ^.u 

"Knoxville, Tenn., Dec. 1st, 1859,^'-a date tfiat explains whv = ^^'"^ '''''' ''^'^ outcrops ot this belt : they have resulted from the 
this valuable contribution to the scientific and economic geolo- • ^^^^y ^^ ^'^^ ^'*^^^* ^'^^^^ ^^^^' ^hc iron. Analyses and tests that 
^ of Virginia is so little known, for just as it must have been have been made show that these clays are as good as any 
issued the whole country became involved in a gigantic civil; known for the purposes of the jiotter and the brick-maker.— 
war and in the devastation that followed, at his home, most of i Jibn, ifcUoir. and red ochres are plentiful in the same relations, 
the copies of tins pamphlet must have been destroyed; the one ' ^1 . -n • ^ .1 n 1 i /• av 

we have is the only "survival'' we know of; the learned Doctor'^' ''''^' ^"'^ '*"" ''^'^ ^'^^^ '"^'^ "''P'^'^* ^^''' ""^'^ ^'"^ ''^''''' ""^ ^'* 
has himself gone to his reward and his "relict" (tannot find a i^^'/' '^^^^y ^^^ "^*^^' »na»Hifactured in Page, says Professor 
copy of this his last work. i Prime (see page '35). — Ghusn-sand of a superior quality, fine 

!So better use can be made of uur columns than to gra<!e , and pure, can be had in any quantitv in the vicinity of the 
them with this unknown, important record of original ob- Potsdam sand-rock, a product of the Veatherinir of that rock, 
servations; that honor maybe accorded to one that labored ' mi ,, * ix- n 1 1 1 v *i 

earnestly and honestly, as his work shows, to aid in the devel- = ?^'!^" '"'' '''' ' "" "" "''"''' purpose.- 

opmentof Virginia, and that those now strivmg to carrj- on:^'^"^''^*^^''*^*? ^^'"^^ ^^'^'^^"* ^^^^^^^ for funiace construc- 

tliat work may nave the benefit of lu's observations a^ia (le-j^^^"? ^re fo^»»<l in the formation No. 1. — (For details of this 
dnetions^ ^ formation see Proff^ssov Campbell's paper, page 42.) 
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3. The minerals of the Middle Cambrian (Lower Silurian) 
belt, the eastern limestone belt. — Limestones of various kinds 
are the speeial resources of this belt. (See No. 11, page 43.) 
These are perfectly inexhaustible in quantity and all the qual- 
ities desired for any purpose can be had from one or another 
of the many thick beds tliat enter into this formation. One 



Lower Helderberg limestone^ an arrangement that places a 
superior flux in proximity to these excellent ores. There arc 
other exposures of ore in this group but I do not now know 
their relations. It is worthy of mention that the water-gaps 
to these valleys open towards the South Fork. 

The ores of the northwestern group are described by Prof. 



bed furnishes a stone containing 9ft.30 percent, of carJo/ia^d^j/*. Prime on page 35. Prof. Rogers, in his Virginia Reports^ 
lime (page 15 of The VIRGI^'IA8), — Ceraent of the best quality | mentions the limestones of II and VI as occurring in the Big 
IB made from the lowest beds of the formation (p. 43), and! Fort Valley while the red shales and ores of V are on its sides; 
dolomites of the right kind for haslr hricks. — Colored marhles the Little Fort Valley he says is occupied by III. He writes,. 
are quarried in places in the Valley and good huUfliiuj sto7ies\''In both thcfic valleys iron ore occurs in great abundance not 
are funiished by some of the beds. — Zuw and lead are found 'only in connection with III, but with V, and is procured from 
associated with the lower beds of this formation in many | both these formations to supply the 2 t\lrnaces near by The 
places; these have not been proven in this part of the Valley | ore of V is found to l>e peculiarly rich and valuable and may 
except that there are outcrops of zinc ore near Waynesboro, be traced for several miles. Manganese occurs abundantly in 
Pockets of broicn hematite iron ore are of frequent (K'currence the Little Fort Valley. Viewing the abundance and excel- 



where the limestones are wasted ; some of these have proven 



lence of its ores, and the facilities of transportation which it is 



quite extensive, and the ores very valuable for mixing with to be hoped will ere long be aflbrded this part of the State, 

others. \ this mountain region would seem to be destined, at no remote 

4. The mineralsoftheSiluro-Cambrianoreentralslatv belt.— i day, to become a busy scene of manufacturing industry,"-^a 



Beds of excellent iron ores are found associated with tlie upper 
beds of Formation III. ProfejiSi)r !{og(»rs makes frequent 
mention of "heavy beds of valuable iron ore, of which exten- 
sive exposures have been traced for great distances along the 
borders of the slate subjacent t<i the massive* sandstone (IV) in 
this r^ion." The ore of this formation makes an iron of re- 
markable toughness, one much sought after for (tar-wheel and 
ordnance purj>oses. — Slate^^ admirably adapted for marble- 
izing, g(K)d for flagging, etc., are (jiiauried from this belt near 
Staunton. 1 see no reason whv the same ones should not be 
found further east. Prof, l^rinie refers to these slates (p. 35). 

3. The minerals of the Massanutton belt, formations III to 
VII or VIII. — The Massanutton Mountains, as the map shows, 
are in two well-defined groups, a northeastern and a south- 
western, each of these has the genc^ral form of a long, some- 
what eanoe-shaped, synclinal trough, as shown by the sections. 
In consequence of the structure of the mountains and their 
included valleys all the geological formations from II to VIII 
inclusive, are there exposed in one pla<*e or another; therefore 
this detached belt is a great compact storehouse of mineral 
wealth. The limonites of formation III, ores held in great es- 
timation, are especially abundant and very ac(*es8ible in the 
northeast group ; some of the beds are manganifen^ous and 
deposits of manganese are associated with tbem. Prof. Rogers 
says of this ore in the Big Fort Valley. "It presents a specta- 
cle truly imposing, from the magnitude of the deposit in 
which the workings are carried on." Tke limestones oi II also 
outcrop in the Big Fort Valley of the northeastern group 
where they have a special value for blast-furnace flux. — Of 
special importance to this region are the Clinton or !No. V. iron 
ores, that are found in great abundance, and where they can be 
cheaply mined, within each of the ^Massanutton groups ; for 
these, under the names of red shale or fosfill ores^ are every- 
where in great demand for mixing with other ores to improve 
the quality of the iron made. The iron outcrop line in the 
southwestern group, on the map, is that of these ores ; the red 
members in sections 2 and 3 show how these ores outcrop on 
the sides of and imder-run the valley of Cub Run. Prof. 
Campbell and myself concluded that this ore-bearing syncline 
of V occupies from 8 to 10 miles of the length of this trough- 
like valley between the Middle and the South mountains, with 
an outcrop from 30 to 100 feet thick, (the ore yielding 55.24 
of metallic iron and but 0.10 of phosphorus) ; dimensions that 
guarantee a vast quantity of ore. The same sections show 
that the central part of this syncline is a bod of No. VI or 



vision that, after the lapse of 42 years, this famous Geologist 
may perhaps see become a reality through the agency of the 
Shenandoah Valley Railroad. — Building stones abound in 
formation IV of this group. — The Forts-mouth is open towards 
the line of the railway and these ores may be brought out by 
gravity if desirable. 

The section (No. 4) of the North Mountains, by Joseph 
Lesley, reveals the stru(^ture of the western side of this Valley. 
It shows how the same iron-l)earing formations. III and V, 
outcrop again, but associated with VII another of Virginia's 
great iron-producing rocks. 

Space forbids mention of the agricultural and forestal wealth 
of this basin, of its abundant water-powers, of its all-the-year 
round agreeable climate; — it is enough to say that these will 
not be dwarfed by comparison with its mineral resources as 
here brieflv sketched. 

The opening of this line of railway to a connection of these 
vast stores of mineral wealth to the coals beyond, and to the 
great markets on either hand, will doubtless soon make a 
reality *of another thought of Virginia's great Geologist, bom 
when contemplating these very riches, — "Anticipation, con- 
fiding in the certain deductions of cautious scientific research, 
already begins to sketch the gladdening picture of successful 
industry— crowding population and wide spreading improve- 
ment, which, at no remote day, it will be its happy lot to 
realize.'' 




New York City, as soon to appear. It will be sold by the 
publishers, to whom subscriptions may be sent, at ?»2., postage 
or expressage extra. 

We spoke of this forthcoming book in our last issue (p. 30). 
We hope every one in any way interested in Virginia will 
subscribe for it. !Mr. Boyd has been for a long time engaged in 
exploring and surveying the region he describes, and is thorough- 
ly competent, from traming and experience, to prepare an ex- 
haustive and reliable work on its vast resources. — In the circular 
sent us by the publishers they describe Mr. Boyd's volume as 
"A work designed to show the mineral and other resources of 
this section of country, which oflers to enterprising men one 
of the finest fields for investment in the world. Here are 
found immense dei^osits of ^[agneti(? and other Iron Ores, 
Bituminous Coal, Zinc, Copper, Lead, Salt andGj'i)sum; all 
being of great purity and easily worked, llie work will also 
show the staples of the various counties, the methods of trans- 
portation and access, and contains some ten lull page sketches 
made by the author. The whole book will be exemplified by 
a large and finely made map, showing the Geography, Geolo- 
gy and Topography of this region. It will be well printed 
and appear in 8vo si^:e/' 
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The Copper and Iron Region of the Floyd-Carroll-; drained oft'. Thus on the east we find Little River, wliile on 

Grayson Plateau of the Blue Ridge in Virginia, etc/^1^® ^^®^^ are Elk, Peach Bottom, Fox and Wilson creeks, 

coming from the base of the Iron Mountains. 

|liy Richard O. Currcy. formerly Pn.fessor of (biology in the University <.f K^i^t lcnncv>ce. PaSSiug iutO North Caroliua WC fiud tllO Same dpaiuagC lloW- 

ctc.-llhistr ated by a m ap an sections 1 '"S ^^ ^^^^^^ ^'^^ ^^^^ ^"^ ^^^^ ^^'^^^ ^^ J"^* UOtiCcd in GrajSOn. 

1. INTKODUCTORY.-When, during the summer of 1^59, it, , These water courses arc imp^^^ 

^ • ' ''^ • '• '• ' '_ t developments of this region, for no better wat^r power can be 

found upon these tributaries for all kinds 
nations. 

request was cheerfully complied with, for the reason that ' Along these mountain ranges are many elevated i>eaks, 
the field was comparatively new and I was desirous of examin- ' aflbrding most extensive and beautiful views. Buflalo Moun- 
in«^ the relation between these mines and those at Ducktown ; tain, in the Blue Ridge, is one of these well known i>oints. 
at'the same time to contribute to the development of a mineral i From its towering hump may be had a view of the Peaks of 




^.. perfori 

tjounties mentioned, together with Ashe and Allejghany, in dence, Grayson county. 

North Carolina, were traversed in various directions; thei However, notwithstanding the ruggedness of many portions 
leads traced out, and the strata crossed, requiring a travel of i of this district, there are enclosed l)etween the ridges and 
480 miles in the five counties. mountains fertile valleys, in a high state of cultivation; the 

Desirous of constructing a geological map of this region, 1 grassy meadow, with grazing herds, surrounding comfortable 
labored under the disadvantage of not being in possession of; country mansions, while the burdened orchards and promising 
an accurate geographical map, having frequent occasion to fields of com on the declivities indicate thrift and comfort, as 
correct the existing maps, especially with reference to the 'well as skill in husbandry. 





they 

In delineating the geological formations 1 have endeavored the "culture of the cerea^ to which the farmers are beginning 
to be as accurate as tlie survey could make it. The sections to direct their attention. It was with surprise that we wei-o 

dependent upon otlier portions of the 
East Tennessee, for flour. There U 

_ _ . . . tr if better adapted for whe<it^ and no lyetter xcater power 

agricultural resources of this district, as also its climatology, ^.^^j ^;an he f omul anywhere, for converting it mtojfovr. 

for a mining region must possess the necessaries of life to render Buckwheat is cultivated very extensively, at the time of the 

it desirable or profitable. visit, being in full bloom, the distant fields on the mountain 

2. Physical Geography. — A<iRK'ULTUKAL IIksoiucks. — tops presenting the appearance of a covering of snow. The 
Cum ATE. — The Copper lleiijion, described in this survey, is yield is from 40 to 70 bushels per acre. While the valleys are 
embraced in the counties of Floyd, Carroll and Grayson, in the, given up almost exclusively to grass, the mountains are culti- 
southwestem part of Virginia, and in the adjoining counties I vatod almost to their summits in corn and grain. No valley, 
of Ashe and Alleghany, in the northwesteni part of North however small, is permitted to grow up in thickets or weeos. 
Carolina, Composed themsehes of a series of ridges and ; Many of the worn-out hill-sides, however, are neglected, and 
mountains, they are confined between the ranges of tlie Iron are washed away by every rain, while the sowing of grass 
Mountain on the we^t, and the Blue Ridge on the east, both would produce as fine i)asturage after a few years, as is to be 
of which in their northeast course gradually approximate, untir found in the meadows. .Judicious cultivation, and gra^ aft^r 
they merge into one chain at the northeast corner of Floyd, jthe soil is exhausted, would keep these mountains in 

The Iron Mountain presents a regular course N. 54° E.,! perpetual vigor, 
while the Blue Kidge is not so much inclined to the east, its^ The tobacco croj) is the pride of Virginia. Every man has 
l>caring being about N. 10° E. The Blue Ridge is the more. his patch of greater or less size, according to his means, and 
elevated of the two ranges, and impresses itself on the generar yet it was sur|)rising to see such limited arrangements for 
physical features of the entire adjacent country. curing the leaf. Its culture is well understood, judging from 

Although thus enclosed by mountain ranges, this region is the apj)earance of the crop. 




so abundantly drain this entire region, are very tortuous in more would be gained by directing attention to the cultivation 
tbeir course T the entire drainage of the country, however, of such products, for which it nuiy be suited, than to force it 
bein<' from the base of the Blue Ridge westwardly to New beyond its caj>al>ilities. For there are not in the soil the ele- 
River. This stream, coming from North Carolina, fiows men t^ for maturing the Indian corn, while the same labor be- 




runnin*' westwardly through Iron Mountain, emj)ties into more fertile and more productive than the valleys: the forest 
New iSiver. In Carroll, Big Reed Island Creek heads up in growth on t\w summit of these elevated places clearly indi- 
Patrick county, on the eastern side of the Blue Ridge, near eating the strength of the soil there; some of the highest 
the head waters of Dan liiver — makes its way tlirougli the mountains producin*' chestnut trees, measuring 2.*) feet in cir- 
('orges of tlie Blue Ridge, receives into its Wsom the waters cumference, while me oaks and poplai-s are of like gigantic 
of Laurel Fork, Big and Little Snake Creeks, Greasy Creek, size. The natural growth of the forests are oak, chestnut, 
r>eaverdani, and, lastly. Little Reed Island Creek, and then beech, hickory and walnut. 




ble route from Danville to this (V)j>per region. Crooked and As an evidence of this, it was only necessary to glance at the 
Chestnut creeks in the southern j)art of this county jjursue the orchards to be found on every farm, at this season freigliti^l tn 
same western course to New i{iver. In Grayson, ^ew River their utmost (*apacity with choice golden fruit, 
inay be said to aflbrd the basin, as it traverses the center of the The climate is delightful, and with the exception of an oc- 
county, into which the waters of both ranges of mountains are casional case of tyi^ioid fever, sickness is scarcely known 
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among tlie population ; and this would be a stranger to them, of gneiss, interstratified with a trap]>ean rock and greenstone,. 
were the proper precautions used in those habitations where it in which are found the magnetic oxide of iron. Course N.. 
is accuBtomed to prevail. 5-4*' E., and dip almost vertical. 

Tlie variety of freestone, sulphur and chalybeate waters, These micaceous slates, in the northern portion of the* 
has already attracted visitors from abroad. Altogether this district, have a course N. 54° E., whilst to the south in Allc^ 



r^ion is well adapted for sustaining a dense and thriving 
|)opalation. There are here all the elements necessarj' for the 
successful prosecution of the various industrial pursuits. 



ghany «nd Ashe counties, North Carolina, they deflect at a 
greater angle to the west, partaking of an almost east and west 
course. At Ore Knob, for instance, the strata run X. 70° E.,. 
whetlier connected with agriculture, or with manufacturing while on Roane Creek, and as thev approach Jefterscm, they 
operations. Flour mills, copper smelters, wool factories, ri„, ;x. S50 ]?, Bevond Jeft*erson thev are again turned 
stcmmeries and manufactories, could here find the material for j towards the south, tlie lateral pressure which produced the 
successful operation, and ample water power for propelling! uplifting of the strata, here impinging upon the granite ui>- 
the machinery. heaval in (^ravson countv. 

All these sources of wealth still lie dormant, awaiting the ^yj^,^ ^ ^^;^^^^^, ,^^^j ;j. ^^,^.^,^^ ^,^^ ^,^^,,.^. ^^^.^^ ^^^^^^^ ^^^^ 
wand of the monied magician to call them into existence. ;^,,^^j^^ ^^^^ ^,i^,;„^ ^.^^^j. extending from Floyd through Carroll 

3. Thk Geological Fkatukks of tuk ViKnixiA CorPKK-and into Grayson, where it is singularlj' ruptured by a pro- 
RfcoioN.— Although embraced within the limits of the Prima- trusion of granite, around which it encircles and i-eunites at 
ry Svstem of rocks, yet the diversity of slates which compose the termination of the granite in Ashe county. In this gneiss 
this "district, and the appearance ot a granite upheaval in its, rock, possessing all the characteristics, in portions of its 
very center, render its study very interesting, and- its mineral | ^^tratum, of a Trap rock, occurs the Traj) or Native Lead, as it 
prospects very important. i^ called, consisting in the impregnation of the vein rock with 

. The series of rocks consist of irranitc, gneiss, olivine, green- 1 Particles of native copper, ranging in weight from one grain 
stone, mica slates, honiblende slates, chlorite slates, talcose tofive pounds. The vein rock is of a beautiful olive color, 
slates and quartz veins, in some of which are found beautiful -^'^ry dense, and filled with radiating crystals of tremolite of a 
crystals of garnet, tremolite, prehnite, actinolite, amethystine |^r^'^"'sh color. 

quarts, staurotide, tourmaline, rutile. and others, only of a; Sometimes the particles are k> finely disseminated through 
mineralogical importance. I the rock that their existence is only proved by hammering it 

The regular series in which the^e strata occur, (M)ntaiiiingj into dust, when they are iiggregated and flattened into svales. 
also two extensive deposits of metalliferous minerals, render j In Carroll this gneiss stratum is one-half mile wide, dipping at 
this a very important region to the economist, as well as to an angle of 70*^ S.E., and running ?s. 54° E. It surrounds, in 
the mineralogist. For in these strata are to be found veins of: Grayson, the uphetival of granite. 

the ores of copper, hydrated oxide of iron, magnetic oxide ot' Tliis U[>heaval adds interest to the geological and mineral 
iron, lead with an important trace of silver, wiiile some of theicharacrter of this region, beginning at Elk Creek, in Grayson 
chlorite slates may yet be found to 1k» the resting place! county, it extends, gradually widening, a S. AV. course into 
of gold deposits. 1 Ashe county. North ('aiolina, and terminates near the north 

By reference to the maj>, the order of the rock strata will j fork of New Ifiver. The main portion of the granite upheaval 
at once be seen. is west oi' New River, its central action to all appearances 

East of the Blue llidge, along whose elevated crest runs the being in P)uck's ^Mountain, some five or six miles S. W. of Jn- 
l)oundary line between the counties composing this district and j dependence. From the most elevated summit in this ran^e 



those on the east, there is found a granite ledge coursing N.E. ' Mount Lookout — there is a gradual descent, the altitude of the 
and S.W. This granite is very massive, and is quarried and 1 mountains, north and i^outh gradually diminishing towards the 
worked up into millstones. Such is its comj>actness and suit-! extremities of this upheaval. Near its edges the granite ib 
ableness for the purpose^ that I was intbrnied by Col. M. 1).' found injected into the crevices of the slates. J t presents an 
Carter, of PatricK, near whose residenc(» the ledge is found,' inclination to the S. E., apparentl}', as in Patrick, over-riding 
that a pair of these millstones had been in constant use in hisj the gneissoid rock on the wc^t. 

grist mill, on the waters of Dan River, for fitYy years, and that In Carroll, the gneiss and trappean rocks are skirted with a 
they had worn away only six inches during that interval. soapstone stratum, which, beginning near Greeneville, runs 

This granite presents the appearance of having been sub- N. 54° E. within two miles of Hillsville, the county seat of 
jected to a lateral pressure at the time of its upheaval, for itiCaiToll; thence through Floyd, within two miles of tlie copixjr 
over-rides the succeeding strata of gneiss and syenitic granite, mines on the west fork of LiUle River: thence it defiects more 
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Danville Turnpike, in Patrick county. Between this soapstone stratum and the Iron Mountain, the 

The crest of the Blue llidge again presents the gneiss rockl western boundary of the copper region, lies an extensive strati- 
with olivine, and large veins of quartz, imbedded in which are.fication of micaceous and hornblendic slates, alternating on 
beautiful crystals of tourmaline. The coursi^' of the strataj the mountain \vith chlorite slates. As in the former slaters 
along this ridge is N. 45° E., dipping to the S. E. at an | here are also found numerous quartz veins lying near to and 
anrfe of 60°. ! sometimes (.-onnected with the gossan leads of the copper 

This is again succ^jeded by a narrow strip of talcose slate' mines. These slates afford the bed for the o-reat noiihern 
blending into micaceous, chloritic and hornblendic slates, con-' <:Y>/5f>^^ lead with its lateral branches, extending- from the 
stituting the eastern half of the copper region. In these strata ; northeast corner of Floyd, through ('arroll and 'iTrayson, to 
is found the southern copper lode, reaching from the north-! Elk Knob, ^lorth Carolina. They dip at an angle of" 45° to 
eastern part of Floyd to Ore Knob, in Alleghany county,; the S. E., and possess a course IS. 54° E., varjing in certaii: 
North Carolina. Jsumerous quartz veins are to be found I localities to a greater or less angle of inclination from their 
among these slates, some of which contain fragments of gossan, proximity to some elevated ridge or mountain. The upper 
and may lead to the development of important copper inines portion of these slates, in Grayson, are less elevated than in 
beneath. Some of these quartz veins are very- extensive, con-, some parts of Carroll or Floyd; tlie mineral veins acquirin 
stituting immense ledges of a pure white color and very importance according to the altitude of the countrv. 
compact, their course partaking generally of that of the! The blending of quartz and chlorite slate on Poplar Camp 
stratum through which they are injected. = Mountain is beautifully displayeil. 

In the midst of these slates, theVe occurs a limited stratum | We have already remarked that the existence of these vein- 
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The Richmond & Southwestern Railway ; its Route 
and the Resources of the Country it Traverses. 
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ings of quartz in chlorite slate aftbrd strong grounds for be- j found in the adjacent mica slates. It is said that ^'MountainB 
lieving that auriferous deposits maybe found in them, a belief j are the mothers of minerals," and it is well verified in this 
which acquires importance from the fact that small particles j district, the most valuable veins being found in those parts of 
of gold are said to have been washed out from the soil at a the lead where there is the greatest altitude, 
locality about seven miles N. W. from Jacksonville. It is in ' To w continubd. 

the same order that gold occurs on Coqua Creek, in Tennessee, 
to the west of the copper region, in the midst of the chlorite and 
quartzose slates. 

This description of the geological formations so far a])per- 

tains to the copper remon of Virginia. It is not irrelevant to i, i. r vr ^^ o r t» j tt • 

the objects of tfiis "\^sit" to extend our description farther to ^^>' ^^^^- ^"^^ ^- S"^^'^«' ^^ "^^^""^ University. 

the west for the purpose of showing its contiguity to the coali Cambridge, Mass., March 22, 1880. 

fields of Wythe and Montgomer3\ To this end two of the Gkntlemen :— 

geological sections are extended to that deposit, showing the, ^^ ^^^^ g^v^ »^e great pleasure to set about the preparation of the 

intervening strata. [Not extended in The Yikginias, because preliminary and final reports concerning the geological and other 

Dr. Currey evidently did not himself examine the country far ^^^?"J^^^^«^ the proposed Richmond and Southwestern Railway 

. r. -^.i ^ r^ ^i^ T^^^ir^r. T?T^Trr.^T. 1 " I which vou request from my hands. The work i.«! the more satis- 

west from the Copper Region -EmTOR.] , f^,,^,/^^ ^^\^^ ^j^^ ^^J^^^^ 1 1^^^^^ ^, ^„^ ^i^^^ ^^ ^„.^^h^,^ 

After descending Poplar Camp Mountain, the conglomer- seen nearly all the line to be traversed by your road, and the most 
ates and slates of the semi-metamorphic formation occur, sue- importantpartsof it I have traveled over more than once. Moreover, 
ceeded by the magnesian limestone, sandstones and shales of, these journeys have been made in connection with my work on the 
the Cambrian System. In these limestones are found valuable Kentucky geological survey, and with the especial object of de- 
deposits of lead, which have been profitably worked for many termining the practicability of a road that should open the mineral 
years. The ore occurs in the forms of sulphuret and carbonate — districts of Western Kentucky to the central and seaboard markets, 
the former being found in veins of rotten or decomposed from which they are now absolutely sealed. These travels long ago 
limestone, the latter generally in beds or pockets at the in- 1 satisfied me that the section from Central Kentucky to the tidc- 
tersection of the veins 1 water region of Virginia not only affords the easiest set of grades 

The limestone strata at the ferry on New Kiver form aniff^ ^^^ ^^^^^ of a railivay of any route south of New York, but that 
anticlinal axis, the course of the strata being N. SO^' R; the ^^ ^f^\^,^^^ ^ '^^^^"' 1?^^'^ whole richer m mineral, timber and 
aiiuciiiii*i »AiD, ti ^ w ^ • . i.^ ^1 ^ T^ ixr rk -i agricultural resources than any existing trans-Alleghanean railway, 

dip from thence gradually mcreasmg to the N. W. One mile ^^ ^^e desirableness of this road, from a commercial point of view, 
west a s^Ticlinal axis is formed, the strata again assuming a fe. ^^^ ^^e facilities the district offers for its construction, I have made 
E. dip. At this nlace appear the limestones and shales of the j frequent notes in the various publications of the Kentucky survey. 
Lower Silurian Svstem, which are folded in a series of axes, ! especially in a report "On the Transportation Routes of Kentucky," 
and are succeeded by the coal measures west of Wytheville,! Vol. Ill, New Series, p. 319. So lam only repeating convictions 
^which lie, as it were, in a basin formed by the depression of j that have stood the test of years, when I say that the line you have 
the limestone strata. j chosen, from the Mississippi to tide water, combines more natural 

The extent of these coal measures is not yet fully ascer- advantages than can be secured by any of the existing lines, 
tkined. It is known that they exist in Montgomery county,! Briefly stated, these advantages areas follows: In the distance be- 
near Christiansburg, and that they mav be traced southwest I tween the seaboard and the Mississippi, this line will traverse more 
through Pulaski and Wythe. They "are of a bituminous j "^i^^s of coal area than any existing east and west road. It is about 
nature, and in the future development of this country willi»\"« hundred and fifty miles by the meanders of the road line from 
bear an important part. Their contiguity to the copper mines i^lP^^^^^.f, ^^.^^^ Mississippi. Of this distance oyer four hundred 
is an important fact, being distant from tliem not farther than ! ^'^^^^J^^ \e in contact with coal. This includes the largest cannc 
, r" " ^.V mi ' 4.^^ !.«„ u^^„ i«„:oi. ^1* u^ r.4. i coal basin known to mem this country, m the great cannel coal 
thirty miles Thus nature has been lavish of her stores, ; ^^^^^ ^^ ^^^ j.^^^^^^^ This stfetch of four hundred mUes 

placing m close juxtaposition, inexhaustible mineral wealth 1,1^.^ j^ ^^^.^ ^-^^-^^^ ^^^^^ ^^^^ ^^ Eastern and Western Kentucky, 
and an abundant supply ot coal to prepare it lor market. Besides the cannel coal, this field includes some coals that can be 

While, therefore, we may readily inter that the metamorphie worked raw, and very good coking coals; there is also a small un- 
slates were subjected to a strong lateral pressure, causing them developed area of anthracite coal. 

to overlap each other at the time of that great volcanic action,' if the road should pass through Pennington Gap, or, if passing 
when the elevated crest of the Blue Ridge was upheaved, so ' through Pound Gap, a branch twenty-five miles long should be laid 
these limestones and shales, westward of the Iron Mountain,. as far as Pennington Gap, it would enter an undeveloped field of 
were so lifted and depressed as to constitute folded strata, be- j dye-stone iron ore which has been worked for years for local con- 
coming less marked westwardly, till the last fold or depression 'sumption. This is certainly the best field for cheap iron ores of 
forms the basin in which the Wythe and Montgomery coal j *^igh grade, awaiting development, in all the Apalachian region, 
fields are found. Among the metamorphie slates, the lateral-Three other iron ore belts of proven quality are traversed by your 
pressure from the southeast broke the continuous strata, and'Pf^P?^^ ^'"i^'u'^ii ^^^^^^ ^^^^^'^ River district, the Edmonson 
caused them to overlap each other, thus presenting a dip tolf^^^^^^^'f"^. '^^ ^^^^^'^^ fir\^\T''^' ^^ ^''''^ 

the southeast, and a uniform course to the northeast. Whilst : f^^verse the iron district of the Valley west of the Blue Ridge, which 
iiiK. BuuLu^»oi, cvixvi « i^v I .1 1 • 1 1 »s now furnishing some of the best iron ores of this country, 

westward of the mountains, a though the same upheaving and ^^j^^ proposed road will traverse the best untouched forests of 
lateral pressure acted m a line parallel to the former, the^ j^ard wood timbers that this country now affords; I believe that the 
limestone strata were simply folded in wave-like lines, the I ^oad would find in these forests a basis of profit for many years to 
summit of each wave being denuded, and exposing a series of come. From the time you enter the Blue Ridge until you pass the 
anticlinal and synclinal axes. eastern confines of Madison county, Kentucky, a distance of not 

The relative position of these strata is readily seen bv far from four hundred miles, the forests of white-oak, walnut and 
reference to the geological sections accompanying this "Visit, 'poplar are as yet essentially untouched. 

In view, then, of the discoveries of copper which have been; The other mineral resources of this district are numerous and 
found in the mica slates of this region, the question presents | valuable. In the Blue Ridge there are extensive but little devcl- 
it<elf, Is this a true mineral region 'i As far as the geology of oped deposits of copper. For at least fifty miles of its course your 
the distract is concerned, it mav be readily answered in^he'l^"^^ passes through the Virginia gold field, where for many yeare 
affirmative. De LaBeche in his Geological Observer states, "\"^^« have been worked in a desultory and speculative way, and 
that the most valuable mineral deposits of copper and tin are ,^1^^^^^ ^/^^^;?^'^ legitimate mining will yet find a large reward. 




those engaged in nimmg to preter certain rocks above others, ; ty^^^y petroleum district, where there is an abundant supply of 
as affording the most reliable indications. Now we have such high-grade lubricating oils which are now cut off from effective 
a region in this Virginia Copper District. The existence of transportation, though their products find their way to market in 
two granite upheavals, with the surrounding gneissoid and Ismail quantities by wagon, 
trappean rocks, stamps the metalliferous character of the lodes At various points you pass extensive deposits of high-grade bi|il4* 
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ing stones, including the M'ell-known Tennessee marble and raising district for its area in the world. 

dolomites of Kentucky. In the section from the Tennessee to the Mississippi we have 

The agricultural resources of this district are more varied than again a fair agricultural country, beneath which we find some val- 
those along any of the other east and west railways. In Virginia, uable glass sands and pottery clays. 

you pass the northern part of the cotton belt, and for one hundred The whole of the line you propose to build, whichever of the 
ormore miles are in the tobacco region. The valleys of the Upper several routes you may finally determine upon, extends through 
Clinch are limestone lands and contain excellent grain fields. In lands fit for settlement. At least ninety per cent, of the soil 
the coal belt you have thinner soils, yet they are excellent for within ten miles of the way will be found arable, and that not fit 
tobacco, the culture of which has been hindered by want of trans- for plough culture is good timber land. Your line is on the aver- 
portation. InCentralKentucky, a limestone district, are the richest age, by road distances, at least twenty-five miles away from any 
and most permanent of all soils; they have long given large exports j existing railroad. 

of grain and hemp. In Western Kentucky you again enter upon a The whole of this district is exempt from droughts, yellow fever, 
tolxicco region that alone exports enough tobacco to afford a very and peculiar insect pests. The land is, on the average, of better 
fair business for a railway in the shipping season. quality than in any other district known to me that possesses the 

The price of lands along this line is, on the whole, cheaper than -same advantages of mineral wealth. 
in any other part of the continent where there are no disabilities; The good-will of the people in the section to be traversed is 
arising from the climate. Leaving out the seaboard of Virginia assured in advance. I kno.v, by much contact with them, that 
and the central agricultural district of Kentucky, the average price they are very anxious to have such means of communication with 
of lands, which are almost all arable, will not now exceed about the outside world. Nothing in their history has led them to a 
three dollars per acre, and this where the mineral and timber re- factious opposition to such enterprises. I believe that you will* 
sources are of great prospective value. By getting possession of find nothing but hearty co-operation from all the people in the 
lands through purchase or a gift, or on condition of the construction ^ sections you propose to traverse. 

of the road, I believe that a million of acres of mineral lands, im- The point selected by you for your port is, in my judgment, the 
mediately adjacent to the railway, could be secured at a cost not best place for harborage of modern cargo ships on our coast. That 



exceeding five hundred thousand dollars. Taking the value of 
similar lands along the Pennsylvania or the Baltimore and Ohio 



no point between the James and the Rappahannock was taken for a 
principal harbor in the early days of the country is, I suppose, due 



Railway, such a body of land would, soon after the construction of to the fact that the ships of the last century required less water, and 
your roaid, be worth about as much as the road would cost. the needs of defence demanded more landlocked conditions than 

The climatal conditions of this region are excellent. Between! this affords. All the harbors at the mouth of the Chesapeake Bay 
the Blue Ridge and Western Kentucky the line runs at an elevation ! are favored by nature, and this section seems to me to combine 
of one to two thousand feet above the sea, and so escapes the heats | more advantages than are afforded by any other part of these waters. 
its southern position would entitle it to. Statistics show it to bei The preliminary report on the line of your road will, I hope, l)e 
the healthiest part of the United States. It is not a plantation | ready by the middle of April. 

country, but one that favors small farming and manufacturing in-| Very respectfully yours, 

dustry. Its sparse population is of good material, and the low ; N. S. SHALER, 

prices of labor will make the work of railway construction moderate. State Geologist of Kentucky. 

Presuming that your road will be built in successive sections,! To the Directors of the Richmond and Southive stern Railway, 
from the coast line towards the Mississippi, I may say a word con- , 

ccming the resources the line will find open to it during the years | The American Institute of Mining Engineers will 

of its advance westwardly. When the line is completed to Lynch- j probably have its next meeting in the Lake Superior mining 
burg, you should secure a share of the large tobacco shipping in-, region, for two weeks at some time during the coming sum- 
terests to and from that point. The timber adjacent to this section j ,ner, that taking the place of the spring meeting. We had 
of the railroad is of good quality and should furnish an export of jexpected the next meeting to be held in Staunton, but mem- 
considerable value. The general agricultural value of the lands is 1 1^^ j^^ve long desired to go to the great mining re«-ion of 
fiur, much of it is excellent in quality, and the road would open a j^j^j^j ^nd only lately could arrangements be made to go 

district that IS now rather remote ^^^^^^^^^^P^^^^^^^^^^^^ will come in for the "meeting after that, & 

mgham county, the line traverses a valuable gold field which before . . , . i.i 4. xi ^r* • • -ii i ^.i & ^ ^^* ""*^5 "»^ 
the civil war had yielded, if reports may be believed, over two! ^P™^" V'^/^^t the Virginias will by that time be more 
millions of dollars in bullion. From Lynchburg west to the Ken- 1 ^^^eloped and m abetter condition tor showing their vast 
tucky line would be the next natural section. Although in this resources. tt , . 

section, for a part of the distance, your line runs parallel to the At the last meeting W. JS. Tage, Hawk s Nest, W. Ya., 
Virginia and Tennessee Railroay, it is separated from it by one or and J. E. Johnson, Longdale, Va., were elected members. — 
more difficult mountain ranges, and opens up a new region to | The Institute itself is honored by having such active and iii- 
transportation. The agricultural value of this range of territory is telligent mining engineers in its membei'ship. 

good, the valley of the Clinch especially being excellent land. In - 

passing the Blue Ridge, or on its flanks, you cross a belt of iron ^ Hap of the CatskiU Mountains, by A. Guyot, for 
and copper bearing rocks that on your line, or by short feeders, will g^ie by Cliarles Scribner^s Sons and B. Westermann cfe Co 
give you acce^ to valuable elements of commerce. When you- j^-^^ York, has come to us "with the kind regards of the 
enter the coal fields of Wise county, you at once obtain access to a^^^i^^^." This map by Prof. Guyot, of Princeton, the first of 
source of fuel supply that IS greatly needed by all Eastern Virginia. I jj^^j - ^-•'-- J .\ ,1^x101^1 

These coals are of good quality, and being above the drainage li"c , , 
can be worked to advantage. Near this line you have, in Botetourt ' y , 

and Montgomery counties, some fields of anthracite coal which *^^' x»i.i ^ - \ t* ^1 , - 

have not yet been sufficiently worked to determine their full value; . real picture ot the toj)Ography ot one of the most noted groups 
I am. however, very hopeful of their future usefulness, especially j of American mountains ; it is accompanied by four pages of 
for smelting purposes. In the valley of the Upper Clinch you pass , altitudes (elevations above tide) of points on the mountains 
some admirable building stones. The Chesapeake and Ohio Rail- , and places near, for our author always, and rightly too, insists 
way is only about fifty miles from this part of your line. The ad ^ that we must know the facts of the relief of any region if we 
mirable success it is winning with the same set of resources gives would understand it. Having given us a map of the north- 
good promise of success for your project in this section. jeastera group of the Apalachians proper, we hope our geo- 

The section from the Kentucky line to the populous centres of jgrapher will now turn his attention to the middle group of 
that State traverses the best undeveloped coal area in this country. '; ^\^^i^ system in the Virginias. 

1 know of thirty levels of workable thickness, including two excel-; 

lent cannel coals. The unculled hard-wood timber of this district 
will find a ready market in Central Kentucky and the large manu- 
facturing districts adjacent to it. The more valuable of these woods 
will find a market in the East as well as the West. .^, , r ^m • t3 m o^- .1 ait ,. ^. , 

From the point where vou cross the Tennessee and Nashville ^^^^^P^^^'^/^^ ^^^^^^ 
Railroad west to the Tennessee River, your line will traverse theP^^^^^g ",P ^'^\^f^ ^^'^^^ ^^^ the necessary buildings for the 
Western Kentucky coal and iron fields. This is the best part ofi«>n^Pa^yf and laborers accommodation under George W. 
the so-called central coal field of this country, and it contains the ; -t^ram well, }\^' as superintendent. Ihis Co. has secured 
togest known stores of iron ore between the Mississippi River and Ij^^ ^- ^t JNew luver coal lands at this point. As soon as 
the Alleghany Mountain system. This is also an excellent region 100 ovens are completed as many more as the locality will ae- 
for hacd-wood cpnstruction timbers, and is also the largest tobacco- 'commodate, say from 100 to 200, will b« constructed. 
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The Manufacture of Coke. battery, raii^c steam very ceonoiiiically, although it is a donbt- 

■ ful policy to put heavy loads over strongly heated walls. 

I wriitpii oxprewiy for THE viBoiNi.^s by L. Benipimauo. M. F.., of iiir n.,vni srii.K.i ..f In all tlicso applications the gas 18 Utilized in close proximity 

MinoH. BoiKium. o f chari.->u .n. w.k, virginin.| to if HOt on thc ovcHS which generate it. The yield of gas 

varies in quality and quantity while cokii^ and the evolntioiii 
.„,, , o.vnMr.,,KKOMPA..K45. of combustible gas is stopped during the period of loading and- 

All these ovens, lieated by the Hoor and mainly l>y the side unloading. These facts make it difficult to use with adrsntage 



walls, are from three to four and a half feet wide. With three 



the gas from each oven separately, and the danger of intrtv 



leet the penetration of heat 18 more regular, but the nature of d„oing fresh air in the collecting Hues, during loading and 
the coal to be coked may require more unloading, militates against using mixed gas from several 

Among t;he coals which agglomerate by heat, good coke can ^vens so as to produce a more regular supply. This difficulty 
Ibe made AVith those containing from eighteen to torty percent, h^^ 1,3^,, overcome, in at least one case, by the use of valve^, 
.of volatile matter. It may be said also that this coke may be ^,.jjjf.,, ^^p ^^ connected with the doors of rectangular ovens 
imade m almost any of the known kinds ot ovens, provided the,t|j„t when the door opens all communication Is closed between 
iinethod of workmg is suited to the coal. For instance, a coalthg ^^.g,, ^^j ^^^^, collecting flue. This flue may be made of 
^whlch produces only the amount of bitumen necessary tor its .a„y length and the small draught of each oven" is controlled 
aigglomeration, must be brought to a red heat as rapidly as y,,: „ steam iet 




.... . quality is somewhat sacrificed to the yield and quality ^. 

0(1 gradually. . . , , , . the gass, at least in this that the heat necessary tor coking is 

Fn the simple bee-hive it is not eiwy to regulate the heat in j produced, as in open pits, bv the combustion of a portion of 
a practical manner, but much may be done at starting. When fijg earbon > i • 
coKing a coal having none too much volatile matter, it ought' . _ 

to be au object to keep the oven as hot as possible while load- Hon. W. H. RuflTner, Superintendent of Public Instruc- 
me. Hence there Bhoii Id be quick unloading, no water or . . ^.. . . . 'm at . .i Ttr i Tr^-f 

^team in the ovens, they having too great a capacity for lieat, ! ^^^^! "^ ^ ^^g"^>^^ ^^'"^^^ ^* ^hr Virginia^ m the March Edu- 
cliimney closed, thick walls able to act as a reservoir of heat, ^ ^'^^^'-^^^^^ Journal : — 

rapid loading and leveling, and good doors that (tan be closed i This is an important addition to what may be called the 
rapidly. The pores of the coke so produced may be somewhat | literature of physical development. With all the glowing gen- 
larger, but the coke is much stronger and more resistant. With eralities about Virginia's mineral resources, and all the puffing 
a rich coal, some points might be gained by allowing the oven of special properties, which have been vexing the public eye 
to cool more, or even by raising the arch. for generations piist, the capitalists of New i ork and London 

For the ovens with flues, and especially when the sides of know much better what is m Colorado than what is in Vir- 
the even furnish the heat, the best results have been obtained ;ginia. Time was when moneyed men bought mineral lands 
from a poor coal byfgiving only three feet width and by heat- j as men buy lottery tickets. But land speculation, mining, and 
ing each oven by the gas of the next one, timing the work so j even prospecting, are becoming exact sciences. If lands are 
that each oven is refilled when the gases which heat it are j offered for a trifle men will buy, trusting to luck ; but if vend- 
most abundantrand hottest. For a rich coal, it is preferable ors want good prices they must furnish a scientific demonstra- 
to allow each oven to heat itself with its own gas and there- j tion that they have something good to sell. And just here is 
fore more slowly, and the oven may be made somewhat wider. Virginia's trouble. She is like Sinbad the sailor, begirt with 
Sometimes a portion of the gas is allowed to escape for a time, diamonds on a lonely desert. Had she allowed Wm. B. Rog- 
without passing through the heating flues. In short, any |ers to tell the tale to a listening world, the aspect of the old 
device that will delay the coking, within certain limits, is State would have been as diflerent from what it now is, as that 
favorable, with a rich coal, to the production of a dense coke, iof Cinderilla at the ball and Cinderilla after the ball. The 

In the first case, when working comparatively dry coal, the cost of a good geological survey is the merest trifle, compared 
ovens are usually coupled two by two, each one yielding fuel \ w ith the results. — But Maj. llotchkiss is doing the best thing 
for the other, so that for repairs it is . only necessary to stop , that can be done under the circumstances. He is publishing 
two ovens. In the case of a coal yielding 25 to 80 per cent, to the world, in readable form, all the physical information 
of volatile matter, it is always preferable to build ovens heat-that exists about V^irginia's mineral and industrial resources. 
ing reciprocally each other, because timing the moment of | Besides the great work done by Kogers, quite a number of 
loading allows of regulating the initial heat at pleasure, so as scientific men, such as Professors Camplbell, Fontaine and 
tto obtain the strongest coke any given coal is able to yield. McDonald of our own State, and Messrs. Shaler, J. P. Lesley, 
Besides, if provision is made for regulating the air admitted \ Currey and others of other States, have made valuable observa- 
into the flues, the gradual increase of heat in the oven is alsoitions and public^jxtions concerning particular localities in Vir^ 
Hinder perfect control. It is probably owing to a neglect of ginia; ana the readers of Tiik \ iroixias will get the benefit 
these precautions that Belgian ovens when new in this country of all these. And Ma,]or llotchkiss has himself collected a 
did not justify expectations. great amount of useful material, which of course he will freely 

In all cases the gases evolved in coking are more than use in his journal. — The publication is likely to ^K>&sess j>er- 
sufficient for the demands of the operation, and w ith coal rich i manent'Jvalue as the repository of solid physical information 
in volatile matter the loss of heat is very important. It is still about the two Virginias, whose future is largely dependent 
more so when the heat for coking is produced by the com- upon systematic expositions of their w^ealth and facilities. Every 
bustion of a partjof the fixed carbon, as in open pits process, intelligent citizen would do well to read and circulate this 
The escaping gas, if mixed with a proper||proportion of hot air i journal, 
before it is chilled, is able to generate an amount of heat, 

variable with the quality of the coal, but which, with rich' South Branch, W. Va., Iron OrCB.— The Iron Age of 
bituminous coals, is in no way inferior to the heat produced Feb. 20, says, — "The miners sent by the Cambria Iron Co. to 
bv the amount of gas from gas generators. explore the Mooreficld regiim have finished the examination, 

* However, there is not alwavs in proximity to coke ovens a. which has not been as successful as anticipated. Mr. Fulton, 
profitable use for this gas, and when there is it is not even then of the Cambria Co., will make the final report in a few days." — 
always utilized, probably because of the practical diftlculty en- We await the ap^>earance of this report, and in a future issue 
countered in regulating two operations dependent on each will have soinetnmg to say about this region the ores of which 
other; still the gas from bee-hives has been successfully applied have lately been pnmounced the best and the worst of the 
to roasting ore, sometimes in kilns similar to small lime kilns. State by diflerent mining engineei-s. The Cumberland iViwr* 
It has, also, been used for evaporating saline solutions in pans stated that "the ore so far found is of good quality, but its ox- 
under which the gas is made to circulate. The*] small supple- tent has not yet been fully ascertained." In the meantime 
inentary draught required by this additional flue is supplied the "Hardy County Iron Co." ought to have other reports, 
by a small chimney. With rectangular flue ovens of the lior- from competent geologists and mining engineers, before 
Jzontal type, steani boilers, put crosswise of the ovens, over a. coming to conclusions. 
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A LEX. F. ROBERTSON, 

Attorney at Law, 

Staunton, Virginia. 



AH biijtinevi v^-ill receive prr>mpt attention. 



Wm. A. Hudson. \Vm. Pairjik. 

UDSON & PATRICK, 



H 



Attorneys at Law, 



T ED. HOTCHKISS^ 

J Staunton, Virginia, 

Consulting Engineer ; 

Examines and Reports on Itf ineral Lands and their Titles ; 
makes Geolo^cal and Topographical Sur>*eySj Maps, &c. May 
be consulted in reference to purchase of Linds in Va. and W. Va, 

Civil Engineer ; 

No. 14 W. Main St., Staunton, Yii. 



TJUGH M. McILHASry, 

-■" -'' Wliolesale aud Betsii Dealer in 

Hardware, Cutlery, &c., 

Augusta St., opp. Court-house, 

Staunton, Virginia. 

A E. MILLER, 
-^~*^' Staunton, Virginia. 

Wholesale and Retail Dealer in 



Engineering and surveying of all kind « promptly attended to. jtiarClVS^ai^e* V-^UtierV. (jvC«« 



Staunton, Virginia. |q FISIIER MORRIS, 



t^Miners' Tools and Supplies of all descriptions. Orders 
promptly filled. 



I'ractice in the Courts of Augusta and adjoining; counties, 
f aim! titles a specialty. Refer by permission to N. P. Catlett. 
Cashier Augusta National Bank ; Thos. A. Klcdsoc, Cashie, 
National VaJley Bank. 

J. Randolph Tucker, 
I.exington, Va. 

TRUCKER & TUCKER, 



S 

Mining & Civil Engineer; T "'^ ''^"-^-^ Zri^A^A,..,,. 



H. St. Geo. Tucker, 
.Staunton, Vu. 



Quinnimont (C. & O. R'y), W. Va. 

Mineral and other I^ands Surveyed, Mapped, and Reported 

" ~ Is located in the New River 



on; Mines opened, sur\-eyed. &.Z 
Coal Region 



Attorneys at Law, 

Staunton, Virginia. 

Titles to Mineral and other l^nds, in Virginia and We-«t Vir- 
ginia, carefully examined. 



Send Express Matter Care of 

MILNh:S&HOUCK. 

Harrisonburg, Va. 



I 



W. S. I.aidley. \Vm. H. Hogcm:ui. 

A IDLE Y & HOGEMAX, 



Counselors at Law, 



Charleston, Kanawlia Co., West Va. 

Rxamination of land titles carefully attciKleil to. 



w 



ILLTAM A. QITARRTER, 

Attorney at Law, 



Charleston, West Va. 

Special attention given to examination of titles to mineral lands 



Postal Address : 
Shenandoah Iron Works, 
Page county, Va. 

Vy^ M. BOWROX, F. 0. S, 

Analysis of Ores, Minerals, and 
Technical Substances. 

Accuracy, economy, quick returns. Correspondence invited. 

QMITHERS-GAULEY ~ • 

►~5 COAL LAND FOR SALE. 

As attorney^ for the heirs, we oflfcr for sale, on ms^t reasona* 
ble terms. Lot *'H" of the "Steele Survey, " the Smithcni-Ciauley 
Tract, containing 

0,256 Acres of the Very Best Coal Lands 

in the heart of the Great Kanawha Coal-field of West Virginia. 
This tract is on the line of the Chesapeake & Ohio Railway and 
on the navigable Kanawha River where it has been improved by 
the United States Engineers. It has OTf r 50 Feet of Coal, 
including ^(i«. Splint^ Cannef, and other varieties, in worka- 
ble Ijeds a/;ot;/! the water-leeel. It is eovered with excellent 
timber. It adjoins the lands of the noted Cannelton Coal Co. 
and those of C, P. Huntington, President of the Chesape.ike & 
Ohio Railway, which are parts of the same survey. We refer to 
the March, 1880, No. of ''The Vlr^nias Mining Toumal" for 
description, map an J coal sections of this tract, ana invite or 
rcspondcnrc fi)r same and for terms. Address 

«'.. M. & W. B. HARRISON, 
Staunton, Virginia. 



irgi] 
S. M. Yo.^T & Son, Proprietors. 

Terms: $2.00 per year. 

Thk ViKf.iMAN is an indcpend'^nt Republican newsuaper. 
devoted principally to the interests of the Circat Valley, and Min- 
eral Regions adjacent thereto. Its circulation is larger than that 
of any other weekly news^per published in Virginia. As au 
advertising medium, especially for farming, grazing, and mine- 
ral lands, &c., it has no superior. Parties desiring to buy or sell 
, real estate will find it to their advantage to make use of its col- 
umns. Specimen copies free. 



or 



S 



Hugh W. Sheffcy. J;is. Dumgardner. Jr. ! 

HEFFEY & BUMftARDXER, 1 



T^HE "STAUNTON SPECTATOR," 

-■' I20E. Main Street, 

Staunton, Virginia, 

Is one of the oldest and best family newspapers in the Slate. 
As an advertising medium it i» unsurpassed. 

Subscription Price, ;$2.oo i>er annum. 

The "Spectator" is publi»hed evcr>- Tuesday rooming, at 
Staunton, Augusta county, Va. 

Augusta county has a thri% agrieuliural and manufacturing 
population of upwards of 30,000, and the lands are very fertile 
and productive, and it is by far the most populous and wealthy 
section of the great Valley of Virginia. 

Staunton is the county-seat of Augusta, with a population of 
upwards of 6,000, and a very large adjacent population not now. 
embraced within the city limits. It is noted for its fine Femalb: 
Colleges of verj' high grade, which are attended by about 50W. 
young ladies fn>m Southern, Northern and Western Sutes, th«: 
Graded Public Schools, atid other male and female schools u, 
high grade. It is al.so the seat of two of the principal State i^. 
stitutions— the Western Lunatic Asylum and the Institution I'W 
the Deaf and Ihimb and the Blind— ^o National Hankw doinf 
a biLsiness of over ^i, 000,000. iron foundries, machine khop», 
door, sash and blind factories, Ac The city Ka» »)so recently 
erected fine water- works, at a cost of about 5ioo»oop. The Valley 
Railroad, a branch of the Baltimore and Ohio Railway, intersects 
the Chesapeake and Ohio grand through \i\w at this point. 

Travellers an«l pleasure-iicckers willflud Staunton a mos 



mos^^. 



Attorneys at Law, 

Staunton, Virginia. 



^rilOMAS D. R ANSON, 

Attorney and Counselor, 

Staunton, Virginia. 



pARMING, IRON ORE, AND 

TIMBER LAND lOR SALE. Ughtful place to s>end the sumitfc. months, as the dim ^Vc^^! 
On James ItlVer, AilCffhanvCcVa., »>racing and hciUhful, ami the <cener>- and surroundiw;- 9U-, 

at Clifton Forge, the junction of the Ches.-»pJake & Ohio and turesque and beautiful. 
Buchanan and Clifton Forge railways. 'j*ract includes i.aoo 
acres of Fikst-class, well improved, James River farming land; 
fine mineral springs ; a Var^e body of superior pine and oak 
timber and a fine deposit of iron ore (an extensicm of the noted 
Callie - — 



Furnace beds). Water supply abundant. In a rapidly 
improving, healthv and picturesque regicm. Will sell, on reason- 
.ible terms, the whole or any p.irt of this estate. For informa- 
tion. addreNS DAVIS A. KAVSER, 

Staunton Va. 



C 



David Fultz. 

& A. H. FULTZ, 



Alex. H. Full/. 



D. 



Attorneys at Law, 

Staunton, Virginia. 



OAL AND TIMBER LANDS 

FOR SALE OR LEASE. 

The undi:rsij;;ncd, as President of a l.;u)d Company, has for 
sale or lease, on favorable terms, some of the best coal and tim- 
l>er lands in the New River District, on the line of the Chesa- 
.pe.n.ke and Ohio Railway. The coals on these lands are the 
0<>l£iTi<S Ooals* the coke from which is now so niu:h in 
demand for bl.ist-fumace and other metallurgical u.ses. For 
further information and terms, apply to 

SAMUEL COIT, President, 
Hartford, Connecticut. 



J. Fred. Effinger. Robert Craig. Charles (f rattan. 

■pFFINGER, CRAK; & GKATTAX, 






J 



Attorneys at Law, 

Staunton, Virginia. 

Will attend to legal bttsiness anywhere in Virginia or West 
Virginia. 

w isE Norton; 

•2028 N. ] 8th Street, 

Pliiladelpliia, Vii, 

Commissioner of Deeds 

for Virginia, West Virginia. Kentucky, and North Carolina. 
Having made Virginia, West Virginia, and Kentucky land 
title) a special study for years, and being familiar with the titles 
to the large surveys, I am prepared to furnish reports upon the 
s:tme, with abstract, plat and connected map of adjoining sur- 
veys. Also North Carolina, Tennessee, and (ieorgia titles a 
specialty. Titles examined iind i>erfected, taxes arranged, as- 
ses.sments reduced, geological reports and surveys superintended, 
land platted and mapped, conveyancing generally attended to, 
at moderate charges. Unimpeachable references given when re- 
quired. Correspondence addressed to J. Wisk Norton. P. (). 
Box 1879, Philadelphia, Pa., will receive prompt attention. | 



TZ ANA W HA, AVEST VIRGINIA, 

Coal Lands, in Larije or Small Tracts. 

Mineral Lands in Virginia for Sale. 
A<ltlri'.s.s A. G. GRINNAX, 

Near Orange O. H., Va 



IRON LAND FOR SALE. 

200 Acivs on West Slope of Blue Ridge, 

{ miles south- v« est from I)a\idia Mines, Chesapeake & Ohio 
Railway, and in same iron belt. (See January No. of The 
Virginias.) I'erms re.isonablc. Kxamination of land and cor- 
rcsp«.»ndenco invited. .Address 

G. 11. STUART, 
W.'\yneslH>ro, V a . (C. & O. R*y.) 

P 



turesque 

The "SpecLitor" was the first paper established at i^li ubv^ 
nearly a century .igo, and it is now in its 53th voluiu^, vncTe^ it-^ 
present title. Its Ii<t of subscrilxrrs is larger than \hA)i ^l\^( vV 
any other paper west of the Blue Ridge, and ia, ^{lenjfoff , thv 
best advertismg medium in the Valley of Virginia, or ^i We»i 
VirKinia. 

Merchants, tradesmen and others, wislii^g i-^^^\\ theatttntion 
of the public to theil- business will promote their intciests by 
adopting the "Spectator" as the medium of communication. 

The Job Offlce is eiiuipped with the necessary machiner>' and 
materials for the prompt execution of printing of all kinds at 
low rates. Address •'Stainton Spectator," 

Staunton, Virginia. 

John Kchols, President. Ro. W. Burke. Vice-President. 
Thos. A. Bledsoe, Cashier, 

XJATIONAL VALLEY BANK 

-^^ ^ of Staunton, Virginia. 

Designated Depo.sitory and Financial Agent 

of United States. 
CapiUl Stock, 1200.000 ; Suplu aal UndiTi&ad ?roflti, 1200.000. 

New Vork Correspondent National Park Bank. 

New Vork Correspondent Hanover National Bank. 

Baltimore Correspondent, Farmers' and Merchants' Nat'l Bank. 
Cincinnati Correspondent First National B.ink. 

H. W. Shefley, Prcs, A. H. H. Stuart, Vice-Prcs. 

N. P. Catlett, Cishier. 

HGITSTA NATIONAL BANK, 

Staunton, Virginia. 

Collections in Virginia and West V'irginia promptly attended 
to and remitted on day of payment, at lowest rates of exchange. 

New Vork Correspondent Chemical National Bank . 

Baltimore Correspondent, Farmers' and Merchants' Nat'l Bank. 
Cincinnati Correspondent Merchants' National Bank . 



A 



AINTS AKI) MANGANESE. 



I offer for Ie.ise, on lil>eral terms, the deposits of JNlIsinStt" 
nese and. JVUneral Paints* consisting of Ochre, 
Umber, Tetra di Sienna, Carbonate of Iron, &c , upon my es- 
tate near Fishersville Depot, on Chesapeake & Ohio Radway 
and line of Shenandoah Valley Railroad, in Augusta county, 
Virginia. F.xamination invited. Correspondence may be had 
with the undersigned at Fishersville, or his counsel, Tnoma^ D. 
Ranson, at Staunton. Va. 

SAMUEL H. STEELE. 



VIRGINIA HOTEL, 
^ Staunton, Virginia. 

The **OId Reliable.'' The People's Favorite. 
Complete in all its Appointments. 

The only first-class hotel in the city. Rates reduced to 52.1*1 

and 1^2.50 per tiay. 

JTiios.J^.JJavi.s. Clerk. }■ JOHN 1>. CROWLE, Propr. 

V AFLIN & RAND POWDER CO.', 

-"^ ANTSTA JfOGE, Agent, 

Staunton, Vhyinia, 

Orders for Powder or FR.se promptly attended to Addnsc 
Frank Alexandkr & Co., or Arista IIogs. 
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NEW ADVERTISEMENTS. 







ODder HcLftIn Piwes*. 
rrOK HETALIC KOOF8, DAMP W 



, Itwtlag lUBlltlen, hi 



realden 



r. MAY b CO., Sole Proprlt 



r. E. SAtlENDORfH. Sntratnan. 



The Virginias. 



[Number 4. 



M 



llrowD. Real Ksuic AEenI . 
Miin Islrecl, RinhmnniT. Va. 

OT^XTAIN TOP, 

(Saniiiier Resort), 

nit oflhe Bhic Ri(lecMo>in<:> 



N'miirally tbc Grandest and Moot Pielurftwiup of 
tlie Slimmer ResortK of Virpinin, 

Tlif Enlire Hole! Furniture, for Sale at Auetiun. 

Thic .iipcrb mnunliiln reson. aroinil which nnmic has clus- 
tered her ihoiCEst MXncrr. Bin he *nl,l al piihlic ;»icii..ii. nn ihc 

Saturday, the ITtli of April, at 4:30 p. m. 

The Farm 4-«Nt»lnN Ttarer HnNdrnl Avr«« 



'cKciahLci atid B varidy of chiiLce | 
br supidylfig [he hotel. The lir~' 
lantial character, built of unite 



PERSONS "WISHING TO MAKE 
*■ investments in Iron and Coal Lands 

ind la Qlher Mineral Propeity, >n 
ia and W«, Virginia, wlfl apply J 



V.?B'&S 



BELL & CATLETT. 



They Refcr to— A. A. Low, 
v.: Oto. F. McCkaneandW ... ,. _ 
W, Mjinin. Alleghany City, Pi.; Jolil 
A. a. Winsloo, ClndnnaU, Ohio. 



and C. P. Muntingloa, N. 
Lewi*, Pitubun. Pa. ; W. 
Jib Meant, Aihhnd, Ky., 



r^ E. BOYD, 

ConsiiUing, Mining and Civil Engineer, 
Wyiheville, Virginia. 

'ihc Mineral Landi ofHouthwe!,! ViiKinla, >ii the Ulue Kid^e, 



doah Valley and mountain ranges. 
Tk« MMtlMul A«v<UiUMtntcflhcnBeChalybciiic 

Spnog, BdjiiceBt ID the hotel, together with the imnlicd — 
phere pecidiar %<i ihi- -' — -— ■ — ■- '■- -'-■--■* ■■ 



I to seek the idvannwei of this t 
, fyinK to weak aud delicale enin 

\ The L««*il*a orMo""! 

) The three cnumle!, of / 



tbin^ to iis altitude (being o 
of Vfninia), ka' 



Ihebotel.'aii 



made waiiT tight by the 

nppUcallon ol this paint. By (be propot appltcatton 
oE ibiH palQl, and at a comparatively imall coel, we 
h«T« repaired old roofs, ooademnt-l aa unworthy ol 
lunuer repairs, and uitended their usetulnew for 

By the prodtictlon of thia paint, we have more tban 
double the value of tin and aheel Iron tor TootlDg 
purpones. Eatlmates carefully and prottiptly ma-la 
DD applloillon. All work warroni^andMillsfscthin 
given. , 

This paltileanouly l» (ouBdat our store. Wedo 

Jio prominent atnooB nronerly owners and rornora- 



] ia the display of thebr ei.- - , ._- ,.^,«, „..„ 

( 'I'd the we>i the beaulifol Shenandoah Valley diubys iu 
I and village! ftoBi the Bhie Ridge to the Konh ilfininui 
I from Staiintnn in &r beyond Weyer'> Cave ; to the e>« thi 

; marie and Bnckftsh valleys, with their tnwin and vllla|e>. 

I Charlntietville It) AflDo: and up and aknw the baic of the Blue 
I Ridge i> a landtcipe, the canal of which It not <o be fonnd. '1 ' 
I mounuinshereahound inallklndtofganu, and arc fre^iieo 
I by camp huBten- fton the adjacent coiinda. 
I Tkc K«llrfMl t'a>nHN>lr*ll*Ma to Moimtain-l 

j RichBund, or Lyndibuig fihey beinu uboiil equi^liuanl) al 
ln»ine» hoitn Saturday and return at an early lioiir *>ii ihc J 
I lowing Monday moraiBk. 
! After the idxnn: tale, the btlltranftlM.'iucha!. bclon» i< 






J THOMPSON URIIV 



7Si 'W 



IKK TRAMWAYS. 



>r the 



.-M;tdill7 ibpM lor 
nirying codi ftos tbi Hlw Van ul X>u«4l Cotl-9«Ut b 
pUc« gf lulloa, gt MfM« tbi Blvm t« Iho Uhnj. ii phc* cl 
BrUgn. They avoid gradingi, cuttingi or embaBkBieni 
, not afiecied by floods or jiow. Incliimof linjarcadmii 



The ahericas 'i^ 



V Co.. 



7.000 Acres of Virginia Agricultural and 
Mineral Lands, on James River, 

irtjnmilH from l.ynchbi.fg. The oro ait henuiii- ■■■••' 



YNCHBURG IRON, STEEL, 

AND MINING COMPANY, 
Works at Lynchburg, Virginin. 

lani.fccluceis nf Bar " " 



Id FtolK. At<o, IJacI 
SDWliltiM— Blatt Furnace 



H^raullcCoi 



:hlnery and Bridge Work 
I, Philadelphia rPa. 



M 



ANGANESE. 



GEO. G. BLACKWELL, 
Manpnnesc Merchant & Universal Broker, 

Richmond Baildingt. 16 Chapel Street. 

Liverpool, England. 

AjANGANESE, UMBER, 

And Brown Hematite Iron Ores 



THE OLD BLACKFORD 
FORGE PPvOPERTV, 
Infliidinjj Water-power and Over fidO 

Acres of Land, 
I On HavkxbiU Creeks Below Liiraij, Page 
I Count}/, Vifginia, 

!lb".a™. "for KrnisMc. addiU'* '•""•■" "' > "^"^ 
Lork Bni SHI, Slaiaion. Ti 



DR. STEPHEN HARNSBERGEH. 



AttornoTB at Law & Real Estate Agentt 
Staunton, Vii^nia. 

Conterenoe with »rtie< proposing 10 purchaw or-.ll realntai 
uf any kind Lb Virginia re^pecrfuUv "iljciieJ. 
g^Beil wtotenm tmkini whu imini. 



\\7 A. BURKE, 
• * • Stannton, Virginia. 
Sole Agent for Nntallburg Coal <k ( 'oke ; 



C-TRE CREEK COAL AND COKE 

^ COMPANY, 

Firo Creek, Fayette Co., West Virginia, 

Bed Ask Bituminous Steam Coal, 



ofRirl Cake, All o 



BUnenil Beaoitroes of the Vi^lnias.— Prof. 
Eglesion lectured on Monday evening be- 
fore the New York Academy of Sciences on 
the mineral resources of Virginia and West 
Virginia. The lecture was ol a sort to ex- 
plain the recent renewal of railroad build- 
ing in (host sections. Virginia produces 
iron ore in great abundance, while West 
Virginia is full of coal beds. The Virginia 
iron ores are of remarkable quality, stretch- 
ing in,veins between the Blue Ridge and the 
Alleglianies, and extending from the Pots- 
dam on the east to the Clinton on the west. 
The iron-beds were sometimes continuous, 
sometimes in folds numbering from three or 
four up to twelve, and some of the specular 
ores were as rich in metallic iron as those of 
Lake Superior. These ores have not befn 
developed, owing to difficulties in access and 
transportation. Fuel is scarce, connection 
not being yet closely made with the coal- 
beds further west. But the time was now 
coming when theseore-beds would be worked. 
They were too rich to be longer neglecteil, 
few of them containing more than a fifth of 
one per cent, of phosphonis, Virginia is 
richer in iron than Pennsylvania, says Pro- 
fessor Egleston, and it is astore of wealth for 
coming generations. If, he added, the pros- 
perity of the iron trade continued, an in- 
dustrial survey would have to be made of 
the country, and such a survey would show 
so much industrial wealth in Virginia that 
capital must inevitably flow into the State.-— 
Rallimorr Sun. 



Harrey Edw&rd Flak, of No. 5 Nassau 
street, New Vork, desires to acknowledge the 
receipt, from Capt. Thomas D, Ranson, of 
Staunton, of samples of kaolin, from the 
Virginia Porcelain and Earthen-ware Com' 
pany's property, and of mineral paints from 
S. H. Steele's, in Augusta county, Virginia. 
Mr. F. is collecting, at the office of Fisk Si. 
Hatch, New Vork, samples of the minerals 
and other products of the country on the 
line of the Che,>apeake & Ohio Railway, to 
call ailention to them. We hope all per- 
sons having mines, &c., will send samples to 
Tliese will l>e forwarded, free of 
charge, from any station on the Chesapeake 
& Ohio Railway. 

West Point, the Port Richmond of the 
Slate, is improving rapidly. Since the con- 
nection of the Richmonil York River & 
Chesapeake Railroad, with the Piedmont 
Air-line, or Richmond & Danville Railroad, 
it has become the shipping port cf a great 
far south ward- reaching line of railway. 

CoL J. C. Shields, now of the Lynchburg 
Virginian, formerly editor of the Richmond 
Whig, writes us: — "You deserve well for 
the valuable service you arc rendering our 
material interests, for you are putting refer- 
ence in such a form as to render information 
at alt times tasy." 



The 




inias. 



A Mining, Industrial, and Scientific Journal : 

Devoted to the Development of Virginia and West Virginia. 



Staunton, Virginia, May, 1880. 



Vol. T, No. 5. )■ 

The Virginias, 

PUBLISHED MONTHLY, 

By Jed. Hotchkiss, - - - Editor and Proprietor, 

^t 346 IC. M:aiii St., Staianton, Va. 



■{ Price 25 Cents. 



Including pontage, p^^r jenr, In advance, $-2.00. Blngle numbera, 25 ccntA. 
Extra oopleB,$i0.00 per 100. AdYertlfilnic Raien made known on application. 
On sale at Hunter k €k>/s Bookstore, Main Street, Stauuton, Virginia. 



"Iron is on the Maroh Do'wn'ward, and in spite of lower card rates 

and a fall of mill from IM2.00, net cash, March 3rd, to l>27.00, net cash, April I 

dOthfOr $15.00 i)er ton in six weeks ; it is difficult to make sales, and 3>28.00 to ' 

$24.00 will be the June and July rate, I think. The nail mills liave de- ' 
creaeed the quantity of nails on the market 800,000 kegs in their 2 months ! 
stop, and even these will have to cut their rate 50 cts. to $1.00 per keg to | 
make sales. The boom is over and those who came in on top will drop liard 
and buTBt unless they are well flxe<l." — So writes us a leading iron-master 
from one of the great iron producing centres of the West. ; 

We consider tliis **drop m the price of iron" one of the best things that 
could have happened for the benetit of (he Virginias. As long as pig iron 
brought $42.00 or even $'^.00 a ton men could afford to manufacture it 
almoat anywhere, regardless of the cost of the raw materials tlmt entered 
into it, these costing m some manufacturing centres, w^e have been informed, 
as much as $20.00 to the ton of iron. Capitalibts have been "planting" 
wildly in the erection of new furnaces where there were already too many, 
lx)cau8e too lar flrom a supply of ore, and in relighting old ones where raw 
materials are hard to get and therefore costly. But now that a halt has 
been called all along the line, and when the Cleveland correspondent of the 
Amenean Manufcwiurer writes, April 21 , (after stating that there had been 
no arrivals of ore from Lake Superior as the lakes are pretty full of ice), 
"There is considerable talk in reganl to the inability of the furnaces to pay 
the price for ores at wliich some of them have contracted and meet 
the metal market," the capitalists and manufacturers, will come to their 
senaea and when ready to start again, as they soon wull be, they will be in a 
condition to listen to the facts that can be presented in reference to the 
fiicilities existing in the Virginias for the continual makm^ of cheap iron, — 
for the maldng of iron at a profit under the worst conditions of demand. 
The potentiality of economy in iron-making now Injcomes a vital business 
(ioeation. 

We now look for an increased interest in our great ore and coal fields 
and to see many more doing what Mr. F. A. Bates of Cleveland, Ohio, 
has done; he recently sold out his Munday Creek Furnace, in the Hocking 
Valley, and is now seekuig a site on which to erect one in Virginia. 

We will conclude this matter, for the present, with one or two reliable 
statements as to what a ton of pig iron can Ik? made for in Virginia. — The 
Engineer and Managing Director of the Low Moor Iron Co., whose exten- 
sive works are on the Chesai>eake & Ohio Railway, in a report dated Oct. 
Ist, 1878; makes this estimate: 

CX)6T OF ONE TON (2,240 LBS.) TIO IRON AT IX)W MOOR. 

1.5 tons coke at $2.85 per ton $ 4.27 

2J85 tons ore at $2.05 per ton.- 4.61 

1 ton limestone, at 40 cents per ton 40 

Ubor $1.75; extras 47 cts., 2.22 

Total $11.50 

The Hon. Wm. >Iilnes, Jr., gave, in 1878, to the Iklitor, the following as 
the actual cost of producing a ton of hot-blast, charcoal pig at the Shenan- 
doah Iron Works, rage Co., Va., now on the line of the Shenandoali Valley 
R. R. that will in a few months liecomc part of tlie connecte<l railway 
system of the country. 

ACTUAL COST OF ONE TON (2,240 LBH.) TIG IRON AT SHEN. IRON WORKS. 

3.1 tons ore at $1.00 per ton $ 3.50 

110 bush, charcoal at 5 cts. per bush 5.50 

450 to 500 ll3S. limestone 18 



C<J8t of raw materials $ 9.18 

Ijabor, wear, interest, and luiuling 5 miles to forge 6.82 

Total cost at forge $16.00 

When the Shenandoah Valley R. R. is completed, next Sept., and the New 
River coke can l)e taken to these works, Mr. Milnes estimates the cost of a 
ton of pig iron at his furnace as follows : 

2.1 tons ore at $1.06 per ton $ 3.50 

1 ton New River coke 5.00 

450 to 500 llw. limestone 18 



Coat of raw materials $ 8.68 

I.iabor, incidentals, &c.. 2.07 

CJoBt per ton at furnace $10.75 

Freight to Baltimore 2.25 

Cost per ton of pig, delivered in Baltimore, ,.., $13.00 



Immigration. —It is estuuated that 400,000 immigrants, from nearly 
every European State, will reach this count r>' thisyejir. In one week, lately 
5,8(X) embarked at Bremen. Tho^e coming are unusually well off, both 
physically and financially, and ver>' many of themareskille(llal)orers. These 
States, especially west of Midland, are well Fuitod to the Scandinavian, 
Scotch, Gennan, Swiss, English, and other north count r>'i>eople now coming 
this way in such numbers, and we hope the great railway comjianies which 
traverse thousands of unoccupied acres and boundless resources, that if d<'- 
velopc<l would bring them vast revenues, will move in .s<mie efficient way to 
turn liither this great incoming tide of industr}'. They alone can do it. The 
railways of the Great West liave built it up by their unremitting looking 
after immigrants. There is not a railway in the Virginias that should not 
liave ten times as many people on its line as it has now. Goo<l lands are as 
cheap here as they are in the West, and we have almost ever}' variety to 
choose from. We repeat it, there is no existent power but the railway com- 
panies to do this work, and they can do it, if they will, and reap their reward 
in largely increased resources. Our long lines of railway do not pay because 
they all run through sparsely settled regions. Take any one of these and 
count up how many people live withiug 10 miles of them and you will see 
that the population, and theref^^re the production, is out of all proportion to 
the carrying capacity of the reads. The plenty of pay is to l)e fbimd in an 
abundance of local freight, human and that wtiich comes from human labor. 
Whoever organizes for these immigrants will get them, for as a rule they go 
as tliey are led. Which one of our railways will become the leader anu, m- 
stead of joining m th^ mad rush to carry eVerylxxly through and wv#<, at rates 
that do do not pay, make it a business to settle up and develop the countrj- 
naturally its own and furnish an example for the others to follow V 

The Swiss is perhaps the only European government that takes any 
interest in the colonizing of its siuplus population. Most of the others hinder 
rather than help. That country can spare, to its own advantage, limitecl as is 
its capacity, some 20,000 people vearlv. We are pleased -to note tliat its com- 
missioners are now inspecting West Virginia as a field for its emigrants, 
and tliat they have been cordially welcomeil by Qow Mathews and the 
citizens of Wheeling. Tlirough the efforts of Mr. Diss Delwr, and others, a 
goodly number of hardy Swizers have already settled in that State, and it 
would be a great thing for us if many more would come. SVe have too 
, many people that seem to have l)een l)orn tired, or lazy, and it will do them, 
j great good to have an infusion from an industrious race. 
I The WhMitig Reguiter, a paper alive to the wants of these States, ftimiMhes 
j the names of the gentlemen comprising this commission. They are: Otto 
I Bruner, President of the National Agricultural College at Zurich; Charles 
1 Chappuis of Geneva, President of the Anthracite Coal Works of Willis, Switz- 
erland ; Walter von Muller, President oi Hofwyl L'niversity, near Berne ; and 
! Emanuel D. Ludwig and Hermann Kirchoff,oVthe Swiss Commerce Society, 
! noticed in The Virginias for Februarj'. The Hegider says : "The object 
of the visit of these gentlemen Is a most important one. They are sent by 
the Swiss government to West Virginia to enquire into the practicability of 
; establuihing a Swiss American Commercial Society. Theplan Ls to o^x^rate 
a system of direct commerce between Switzerland' and West Virginia and 
, Mr. Ludwig has estimated that fifty million francs, or alK>ut $10,000,000, will 
' be necessary for the enteri)rise. It is i)ropose<l to establish trade depots 
I along the Great Kanawha river for the j)uri>ose of buying cattle, grain, etc. 
' for diret exportation to Switzerland. Norfolk is thought of as the proliable 
1 point of embarkation. Messrs. Ludwig and Kirchoff have formed a co-part- 
nership and have purchased a tract of land near Gauley Bridge, upon which 
they will begin operations. The plan is an important one to this State and its 
projectors should meet with every encouragement at the hands of our people." 
A late number of the i?<M^frrty i^f*e«r, of Chicago, stati»s that 1,040 bona 
fide settlers recently passed over the Northern Pacific to Minnesota and 
Dakota, in 10 days. That the Union Pacific sold 16,475 acres to settlers in 
Central Kansas in March. That thousands of Canadians are now coming 
to settle in the United States. That the Harvey monthly excureions, taking 
settlera from the Eastern States to the West, that began with 10 in a iwrty, 
now takes from 300 to 500 each time. — The railtrayn do it. 

The Oopper euid Iron Region of the Floyd-OarroU-Grayaon 
Plateau of the Blue Ridgre in Virfirinia, etc. 

By Richard O. Currey, formerly Professor of Geolog}' in the UniversUy of 
East Tennessee, etc.— Illustrated by a map and sections. 

Continued from Pa<;e 64. 

[The following is the portion of Dr. Currey's report that describes in de- 
tail the character and condition of the copper and iron resources of the 
counties of Floyd, Carroll and Grayson, those that occupy Virginia's part of 
the New (Kanawha) River plateau of the Blue Ridge. This is the larger 
portion of this able paper and we give to it much of our space in this issue 
so tliat it may follow the colored map and sections illustrating it which ac- 
company the last (April) No. of The Vtroixt.ks.— This portion is con- 
tinue<l ft^m page 64.] 
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tlie depth of green tinpe imparted to the flBme indicates the 
"i-hness nf the ore. 



4. Mineral Wealth ok this Keoiox. — ]>Est'iiiiTHiN i 
Lkads. — Northern Lead. — Dalton Lkah. — Native Lkah. — ■ i 
SoDTHERx Lrai>. — Snch being the geological character of this 
district, wliat deductions are we to mute with reference to its 5. History of the Discovery of Copper in this Region. — 
mineral resources ? Copper Mining. — During that intense excitement for copper 

The most casual observer in passing over this district cm "'^'j*''' prevailed so estensiveiy through the South in 1854, 
scarcely fail to be struck with the peculiarity of the rock for- «w'"t' to the discoveries made at Ducktown, it was remem- 
mations observable in certain localities. He will see a series '"^''^ by some that they had noticed singular appearances in 
of quartz veins, in some places composed of loose fra'r- t^"}^ *** ^'f ™9''^ "' }^^^ "'ff"'"' ^^ ^^*^^ ^^^ ^^^ difficulties 
ments scattered profusely over the surface of the ground, '"^'^ attended the smelting ot iron from these ores, as had been 
in others the quartz rock fising in large masses, each traceable fxpcnenced at Ducktown. Under such impressions, deepened 
US far as the eye can reach. On tracing out these quam '*>' the api>earance ot individuals prospecting through the 
veins, although they may disappear occasionally, yet he will mountains, with hammer and test glass, an excitement was 
find them to prevail over a large extent of country, and regii- ^°^" aroused in this region upon the same subject, 
larly interstratified with all the rock formationscomposingtiu- . The first step was directed to the mining of the native metal 
district. It is, in fact,oneof theprevailiugrocksof tlie region, lound in the olive colored rocks constituting what is now 

In some of these quartz veins he will Hn^ fr^ments of oxide "ailed the Native Lead. Here leases were made and work 
nf iron filling the crevice, while in other localities the ore of Ijegun, but not meeting with any encouraging results, owing 
iron will be tbund cropping out in lai^e masses, and (covering fo th^ compactness of the rock, attention was soon turned to 
the surface of the ground. The iron ore will be of a poroiiii ^^^^ gossan leads. Leases were made upon these for leagues by 
character, and of various shades from red to yellow. On '^^ few leading spirits, mostly from Tennessee, and in 1854 the 
breaking some of the fragments, he will find some of the cavi- Cranberry, the Bettie Baker, and the Toncrey mines were pro- 



ties filled with a greenish mineral, which tlic usual tests will 
reveal to him to be one of the ores of copper, and in regions 
where copper deposits may be supposed to exist, it will serve 
as a valuable surface indication of the lodes found beneath. 
This ore of iron is termed goaaan, and was orignally a combined 
aulphurct of iron and copper, but through the agency of tlie 
atmosjihere and surface waters, it has been dcconijx>sed and 
siilphnric acid formed, which attacks the ore and produces sul- 
phate of copper. This then is removed by leaching, the ore "f 



jected and opened. 

In 1833 the Peach Bottom mine was opened by a company 
for its lead and silver, but soon passing into the yellow sol- 
plniret of copper, and believing that no good would result from 
it, the works were suspended, 

^ Outcropping over the Cook and Wistar lodes, and over tlie 
Great Outburst, are immense ledges of the hydrated oxide of 
iron, called gossan. Seventy years ago, it was supposed that 
this ore of iron could be smelted and converted into merchanta- 
ble metal, and accordingly a furnace was erected on the waters 



iron being left of a spongy, porous natflrc, forming a hydratt'il _ „ , 

" ■*■ The soluble ore of copper thus formed undergoes '*^'f Chestnut Creek, and operations continued for several years. 

-(wiiTtinrf In Hir. fn.rrnat'ir.r, nf Knda nf ,.«r\,^„«t,. Uut tlic metal would uot wcM, it WBs too brittle and fell into 
such disrepute among tiie blacksmiths of the country as led to 
its abandonment. A heap of slag from this old funiace lies 
near tho ruins, the fragments of which, when broken open, 
l>re8ent a beautiful cupreous appearance, like the matt, and 
would yield at least 5 per cent, of copi>er. The iron-monger, 
who erecteii this establishment, selected the orfi from diflTerent 
localities, in the vain endeavor to find some that would not be 
so objectionable. The works have, for several years, l)een 
iibandnncd, and have almost gone to ruin. 
^ The Toncrey mine was formerly the Shclor or West Fork 
Furnace. Hero there are immense dej>osits of gossan, the 
crevices of which are tilled with the green earlxmate of eop)»r, 
with which it is so highly impr^nated that the metal mn 



e of iron. 

other changes, resulting in the formation of beds of carbonate 

andthcvariousoxides,withsometimcschinksof metalliccoxtpor, 

]irodnced, as is done in an electrotype pn>coss, by the precijiita- 

tion of (topper from its ores. 
A constant examination of su<;h surface )ca<ls will induce 

him to set agreater value upon some than upon others. Thu 

he will find that the porous, liigh colored, light varieties of gos 

san will invariably Icsul to ore of a high ]>er eeutage, while th 

<'ompact, dark colored and heavy gossans aii' generally iudic: 

five of ores of a low per cent. 
These so-called leads constitute the siirlace indication fur th 

existen<'c of copper veins. 

There are three prinr-ijial leads in thisregimi from which some 

three or four others branch otf, constituting lateral leads, though 

no lessimijortant than those from which they comi'. They are 

d(!signate(i tho Northern Lead, the Native or Trap Lead, and 

thcSouthernTj«!ad. In connection witlitheNortliemlx'ad, there 

is the Dalton Lead and one or two others of no inconsiderable 

importance, \\niat we Mould therefore designate as the North- 

Ixiad is all that mineral region lying east of the Iron Mountain, 

while in the same way tho Southern Lend embraces all those 

immediately west nt the Blue Ilidge. The Trap or Native 

[.ead thus (livides the Northern aiul Southern from each othei'. 
In sinking a shaft either Ujwn the Northern or Southern 

I..eHds, the position of tho ores is found to occur in the 

following order: First, the gossan from tho surface down 

from twenty to forty feet deei>, dipping at an angle 

varying from 40 to 7" degrees.' Second, beneath wliich 
occur the oxides, red and black — not very abundant in soiiic 
of these mines — tf^ther with the carbonates in seams in the 
gossan. Third, then follows the lode consisting of the grey 
and Idack snlplinrets — the upper vein or i)ortion being inva- 
riably richer than the lower grey ores. Beneath tliese is 
found the mnndic rock, the depth of which has not Ixien ascer- 
tained, as no company has yet undertaken deep mining so as 
to reacli the yellow ores. This mundic rock is a sulphuret ot 
iron and copper of the same nature as the surface gossans. 

The practiced miner possesses two modes of ascertaining the 
quality of the ores he is lifting, by xtripiny and by the gree?i 

flame. If he is workin" in a compact ore, the stroke of his the whole assemblage, who stood motionless with astonisli- 
pick will impart a metallic lustre to the ore if it be rich — the ment, wlien presently the whole body of spectators made a rush 
best quality of ores giving a strijie as brilliant as polished j "l>on the squire, and, at a considerable advance upon prices 
brass— soon tarnishing and changing to blue. The second test I lirovionsly asked, bought him out, and to his entire satisfaction. 
is used for ores that are sotl and friable. The miner moistens | "At this time most of the car wheels running on the Vir- 
it into a paste and places it uiKin the wick of his candle, while jginia and Tennessee llailroad are made from this iron: their 



from it appears to be e<|nal admixturesof iron and copiKir. "It 
has been worked for iron upwards of sixty years, and is cele- 
brated for the tenacity of the metal it makes. There are, at 
this time, eastings in the neiglil)orhood, made at the first blast- 
ing of this furnace. 

"An anecdote is current about this old Furnace, which was 
related to mc by Mr. Toncrey, himself. It runs thus : — The 
r.irmer owner. Squire Shelor, some fifty years ago, feeling 
iiiixiiiusto introduce bis hollow-ware through the country, con- 
cluded to take a wagon load to a military training ground, 
where most of the planters, from many miles around, Jiad 
gathered together, Tlie sfpiire arranged his kettles about his 
M agon, and commenced descanting uiwn the sujKjriority of his 
ware over that of any other. This collected a crowd aronnd 
him, and the great praise bestowed by him upon his kettles, the 
still greater roughness of their appearance, created great 
laughter which had tlie effect to call a still larger nnmber to 
the st^ene, all of whom seemed disj^H>8ed to have a little sportat 
the expense of the squire and Ins hardware. This ebullition 
greatly irritated his honor, and he immediately commenced n 
v iolent cursing, which resulted in the throwing of the pots and 
pans violently against a stone heap, which, to the astonish- 
ment of the Dystanders, and even tlie squire himself, wonW 
rebound high into the air, ring like a bell, and return to the 
e.-irth nnbroken. This wonderful phenomenon dumbfonnded 
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tenacity, there io no doubt, is owinfi to the copj»er contained 
in the iron. 

"The ontcrop of the Tonerey, ib an immenae body of goeean, 
under some eight feet of which lays a l>ed of brown hematite, 
vaiying from ten to twenty feet in thickness."' 

These workg continue in good repair, and for a small outlay 
the old iron fnmace can be converted into a copper smelter. 
The gOBsan at this mine is similar to that at Ore Knob. 

At Peach Bottom Creek, Gravson county, are found tliC 
mtns of the old Pine Hope Iron J^oi^ and Furnace. The ore 
lued to supplT this fnmace was obtained from the adjoining 
ridge, and is also higlily impr^nated with carbonate of copper. 
"Hie same ill-succes." attent^ the smelting of this ore 
as elsewhere. 

At the present Howell mine, Franklin connty,eastof Jack- 
Ronville, the goRsan was 4ised some years ago for the manu- 
factnre of iron, bnt abandoned for the came reason. 

And so at other places, all these facts tending to the discovery 
of the copper fonnd beneath these iron ores. The testimony 
dednced from the examination of the Ducktown gossans, led 
to the conclusion that these iron ores were but surface indica- 
tions of a more precious metal beueath them. This fact, 
forcing itself npon the minds of the community, led to the 

ring np of tliese immense beds of decomposoa ores, and to 
confirmation of the valuable inetallifcronp character 
nf this r^on. 

With this general description we proceed to a more jmrticnlar 
aeconnt of each lead. 

1, The Nobthkbn or Iron Leah. — Wc designate, as one 
lead, all those found in the western jxirtion of this district. 
There are several divisions, a lew of whicli seem se|>arate and 
distinct, showing no connection with cai-h other, yet their oc- 
cnrrence was elmnltaneous, and it will be fonnd that cross 
veins connect the several leading ones, adding increased value 
to this mineral district. Such crop.a veins have already been- 
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sli^tly developed in two instances. 
Then ' '■' 



e northern lead deveiopes itself at Elk Knob, Ashe county. 
North Carolina, and there are sufficient connecting links on the 
line of this great lead, to show that it is a continuation of the 
Daektown ^ods. (ioing north from Elk Knob we trace it to 
Heat Camp Mine on the northern branch of New River, 20° 
E of north; thence passing into Virginia, it deflects more to 
the east, the course then bemg N. 4.5" E. In the western part 
of Grayson it is only observable in isolated localities, upon 
which no developments have been made. But«n approaching 
New River the surface indications increase rapidly in impor- 
- tance, beyond which the gossan leads swell up into immense 
mosses on the properties of Cook it Wistar, the (ireat Outburst 
of W. J. March, the properties of Yamell & Co., the Limeberrj- 
and the Wilkerson. On entering the proi>erty of Cook & Wis- 
tar, the lead is tbund to possess four branches about two hundred 
yards apart, each of which may he traced to their nnion in the 
Great Ontbnrst of W. J. March— a property of ten acres — 
through which it pas.*e6 in one continuous line bnt again sub- 
divides about tlie centre of the Yamell & Co. fifty acres, 
into two branches. Thus far the course of the leads have 
been N. 45° E., but in passing into the Wilkerson property, 
these two leads were so acted upon a^ to change their 
ooune, the western branch obtainmg a course N. 35° E., 
while the eastern k again subdivided; tlie middle branch 
running N. 2.1° E., while the other l)ends ronnd through the 
J. Limebeny, and re-nnites witli the other in about half-a- 
mile. Thus continning to the line between the J. Limeberry 
and the F. Limberry, at or near the "Monkey Grave," a re- 
union also takes place with the wcstcm branch, which has 
been traceable all tiie way through the M. Wilkerson proper- 
ty. T^na re-united in one lead, it continues uninterruptedly 
through the T. Blair property to CopiMjras Hill, on the Danks 
of Orooked Creek, another piece of property belonging to 
Cook & Wistar. The divisions and reunions of this lead are 
strongly developed for a distance of five miles, each division 
presentmg equally valuable surface indications. 

At Copperas Hill, another division takes place, the two 
branches mnning off nearly parallel N. 45° E. One arm con- 
stitutes the Dalton Hill Lead, along which to Reed Island 
Creek, about e^ht inilea, there are several fine surface indica- 
tions, bat none comparable to those which are found on Dalton 



Hill, near the Wytheville Turnpike, and from which the lead 
takes its name. 

The other arm constitutes the Northern or Iron J^ead, 
traceable and finely developed as far as Big Reed Island 
Creek, a distance'of 14 miles. Althoiigli no developments are 
made on this lead southwest of the M. Vaughn jiroperty, about 
4 miles from Copperas Hill, yet here and there indications are 
found, proving its existence. Bevelopmente are made on this 
lead through the properties of M. Vaughn, Kirkbride, J. 
Shockley, M. Shoctley, Early, Brown & Stevenson, Kincan- 
non, Hale and Bettie Baker or Carter. Beyond the Bettio 
Baker mine no developments liave been made along this lead, 
which is only traceable hero and there through the western 
part of Floyd, until it reaches the northwest comer of that 
county, where it is slightly develoi)od. Tlie course throngh- 
out, although varying m some jioints, has generally been N. 
54° E, — except in the northeastern part of Flovd, where it 
deflects to N. 65° E. 

Intermediate between the Dalton and the Iron I.ieads, is 
fonnd another short lead branching ofi' doubtless from the 
main lead, and there is a probability tliat several such cross 
leads may be found, aeeming to connect together by a net- 
work, this great mineral r^on. 

With this general description of the Northern Leads, wc 
proceed more particularly to describe each mining property: 

The Cook tfc Wistar property is embraced in three tracts, 
one of 200, a second of 400 acres, adjoining each other, and 
tlie third of 450 acres, containing tlie famons Copperas Hill. 
This property has been well tested in all of the leads which 
pass through the southern trssts of 600 acres, affording ore of 
excellent qnality, yielding as high as 35 per cent. No shaft 
has been sunk deei>er than 35 feet, and no tunnel driven 
farther than 40 feet. One of tli^ gossan leads through this 
property may be estimated at 250 feet wide, Wc liave al- 
ready remarked that there were four leads traceable through 
it, all converging towards one point. Between these leads are 
mica aiid hornblende slates, u'hich form the hdngiiuf wall of 
the shafts. The five tunnels driven in n]K>n this property, and 
the five shaffe fully establish its value. 

The 450 acre tract, containing Copperas Iliil, lies on 
Crooked Creek, about four miles futlier along the lead. The 
developments made on the property, consist of two tunnels 
and one shaft, and from the outcropping of sulphuret of iron 
and copper, there is every reason to believe that it will justif\' 
still farther openines. 

Then comes the Great Oitfiurst Mining Company witli their 
property of 10 acres. The projierty is of a tnangnlar shape, 
and so situated that it jtossesses within its Umitcd territory the 
union of all the leads coming from the Cook & Wistar. It 
takes its name from the great upheaval of gossan found capj>ing 
the summit of this high ridge, and from which to the waters 
of Chestnut Creek, flowing at its base, is a precipitous descent 
of 300 feet. On this almost abrupt bluff Mr. W. J. March 
has driven in four tunnels across the mineral lode, and then 
followed it, excavating orS of a superior quality, the total 
drivage of tunnels being 306 feet. The vein is found to dip 
to the southeast at an angle of 50 d^rees, but at one point it 
forms an arch, dipping also to the northwest with the same 
angle. A cross tunnel, mn in at this )X)int, shows the width 
of tliis vein to be not leas than 30 feet. In driving these 
tunnels, several "horses" were eneeuntered, but on passing 
beyond tbem, the ore was always found to be of a more 
superior quality. He began work on this property in 1856, 
and BO far has shipped 300 tons of ore, raumng from 10 to 80 



per cent., consistine i 



cipally of the bisulphuret, thongli at 
the time of the visit lie had opened upon the red oxide in the 
cross-cnt made fron* the main tnnhel. The ore was found 
about 20 feet below the surface, and the width of the veins is 
supposed to be about 60 feet. 



^he Yarn^U Mining Company owns 50 acres, adjoining the 
Great Outburst Mine on the northeast, besides having teases 
on the Limeberrys, the Wilkerson, and the T. Blair properties, 
all lying on the divisions and subdivisions of the lead. 

The 50 acre tract, situated along the ridge leading from tlie 
Great Outburst Mine, presents large ledges of gossan. A shaft 
has been sunk 100 feet deep on the Icau, and a tunnel driven 
in 150 feet, from which ores of good quality were being re- 
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The Developed and Undeveloped Mineral Wealth in North 
Carolina. — In the Raleigh Observer, of April S(Hh, we find the following 
letter, with this heading, ihim Dr. W. C. Kerr, the thoroughly efficient and 
able State Geologist of North Carolina,' in reference to his recent yisit to 
Pittsburg and his address to the Chamber of Commerce of that city in refer- 
ehce V6 the extension of the Pittsburg Southern Railway across West Vir- 
ginia and Virginia into North Carolina. We had the pleasure of partici- 
pating in this visit, and the honor of presenting to the Pittsburg Chamber of 
Commerce some facts concerning the topography and the mineral and other 
r(Gftources of the portions of West Virginia and Virginia that the proposed 
extension of that railway will traverse and bring within the reach, at 
moderate distances, of that great manu&cturing city. We have not, as yet, 
found tune to make our reportr— not to "Their Excellencies,*' the Governors 
of the Vir^nias, for we hold no official relations to those gentlemen — to the 
general public that wc address here and elsewhere, but we propose to do it 
very soon. In the mean time, we commend to the thoughtful consideration 
of our readers, especially to those interested along the line of extension, 
what Prof Kerr says about the industries of Pitttsburg and their enormous 
demands for just such raw materials as we have in qualities and quan- 
tities equal to any iemand that can be made. The prizes that North 
Carolina offers to Pittsburg as the rewards of "extension,** the merits of 
which her representative so well presents, and which we know are but 
truthfully stated, can only be reached by crossing the entire breadth of both 
of these States ;— so we say to Pittsburg, Finish your Southern Railway to 
the head springs of the Great Kanawha in North Carolina ; it will pay you, 
in every way you can think of, to do it; 
His Ejxdlency T, J, Jarm, Oowrncn' of North Carolina : 

Sir: — ^Withyour approval I accepted an invitation to visit Pittsburg last 
week to promote an enterprise of much interest to North Carolina. You 
areacquainted with the character and drift of the correspondence between 
the State C^logist and parties in that city in reference to a narrow gauge 
railway, called the "Rttsburg Southern.** This road is projected and 
partly built, and runs due south, with the view of penetrating the middle 
coal and iron region of the Virginias and the iron and copper region of west- 
em North Carolina. It takes the course, first, of the valley of the Mononga- 
liela to ItB source, then of the Greenbrier to its confluence with New 
River, where it meets the narrow gauge road now building up the valley of 
that river towards Wytheville and Ore Knob. Through the courtly of 
Mr. W. L. Nicholson, Topographer of the United States Post Office Depart- 
ment, I obtained the sheet of the Post Office Department maps of this and the 
intervening States to Pennsylvania, and mounting these in a wall map six 
feet square, I was able to lay down and present in one view the entire line 
of the proposed road and its connections, and to locate the lines of the nar- 
row gauge system of roads of this State which converge upon the same ob- 
jective point. Ore Knob, in Ashe county, viz : Chester and Lenoir (graded to 
the latter point, 110 miles, and finished halfway); the Cape Fear and Yadkin 
Valley road, with its terminus at Patterson; the Dan River road, pointing 
in the same direction, and the Cranberry and Patterson road. Along these 
several lines were also laid down the ranges of iron, copper and gold ores 
from the great beds of Cranberry and the Roan Mountain, through the de- 
posits of Ashe, Watauga and Caldwell to the extended ranges of the King's 
Mountainbelt, of the the great bend of the Yadkin and the Sauratown 
Mountains and of the Guilford and Rockingham. MaJ. Jed. Hotchkiss, the dis- 
tinguished civil engineer and geographer of Virginia, and myself addressed 
the Chamber of Commerce of the city of Pittsburg on the subject of the 
practibility and advisability of the proposed road Jrom tluir point of view.^tmd 
in the two fold aspect (l)of its probable sucoiss as a business enterprise on ac- 
count of its feasibility in a physical and engineering sense, and of the 
various and abundant sources of freight; and (2) of its bearing, fanmediate 
and immense, on the great and growmg hidustries of that city and region. 

After Major Hotchkiss had conducted the audience, composed of representa- 
tive business men and capitalists, in his graphic and masterly way, (with 
which, happily, very many North Carolinians are fiimiliar), through the suc- 
cessive coal beds of the Alleghanies and the Kanawha and the reduplicated 
iron ore beds of the folded and crumpled and Ikultedand over-turned 
strata of the Great Valley and its mountain wallings on both sides, they were 
shown, by means of the map above described, how this State would be reach- 
ed by the completion of the several sections of the narrow gauge road now 
building along the coarse of New lUver, entering it in Ashe county, and 
paeeing, by the way of Ore Knob and Gap Creek, to Cook's Gap in the Blue 
Ridge, and so on to Patterson, meeting here at their junction the two great 
arms ofthe narrow gauge system of this State, a third arm making off at 
some point on new lUver in the direction of Dan River VaUey and Danville, 
thus bringing the Pittsburg Southern into hnmediate communication with 
many of the greatest iron ore ranges of the State. Attention was called 
to the fhct that, on leaving the VaUey of Virginia and crosshig the Iron (or 
Smoky) Mountahi into the upper valley of New lUver, near the North Car- 
olina border, the older geological formations are encountered, in which the 
high grade Bessemer ores are commonly found, and to the number, local- 
ities, magnitude and chemical purity of the magnetic and hematite deposits 

along these'scveral routes, on both sides of the Blue Ridge and ofthe Smoky 
Mountain8,"ln Ashe and Watuaga and Mitchell, on the head waters of the 



Yadkin, on this side and in Caldwell, and of the Klng*s Mountain ores ex- 
tending from the southern border of the State tx) the Western North Car- 
olina RaUroad in Catawba, and from the great bend of the Yadkin, by the 
Ararat River and the Pilot Mountain to Danburv m Stokes; and lastly, 
ofthe Guilford and Rockingham thirty mile range of titanic magnetic hema- 
tites, of absolute purity, and producing the very best iron known under pro- 
per management. And this region of abundant and pure ores was shown to 
be within 400 miles of Pittsburg by the course of the Pittsburg Soathem 
Railway, and the connections it will meet southward, a considerable part of 
which are completed or under contract. 

Your Excellency will appreciate the importance of these fiicts to the 
business of that cltyr«and their interest to North Carolina from the 
following statement, viz: That the Baltimore & Ohio Ridlroad is 
now delivering, under a single contract, 500,000 tons of iron ore fhun 
Africa, and that 400,000 tons are to be brought out the present year 
from the west coast of England; that a single blast flimace, and that one 
of the smallest capacity which I visited, was consuming weekly over 1,900 
tons of ore, and that the total capacity ofthe fUmaoes here is 600,000 tons of 
pig iron, requiring 1,000,000 tons of ore per annum and over 000 car loads of 
coke daily; that there are 800 puddling fhmaces and 35 rolling mills in oper* 
ation, and that the annual consumption of iron of all sorts in the various 
mills and manufactories there is equivalent to more than 600,000 tons of pig, or 
more than one third ofthe product of the United States. A single Bessemer 
steel establishment— the Edgar Thompson— is producing nearly 500 tons of 
steel daily, and making about one Bessemer rail a minute through the whole 
24 hours, which is equivalent to 4 miles of railway a day; and other fbmaoea 
and mills are building continually. I found at the fhmaces of this one 
establishment (and by the courtesy of the superintendent brought away 
samples, winch your Excellency will find in the museum alongside of ores of 
the same qualitiy from many places in North Carolina), iron ores ftom 
Africa, Spain, England, Ireland, Missouri, Lake Superior and South Virginia, 
but not a ton fh)m North Carolina. Hero, within a distance fiir less the 
length of the State, is an absolutely inexhaustible deposit ofthe best oro in 
existence — iron oro, which it lays three continents under contribntions to sup- 
ply ; that is, North Carolina is practically fhrther offthanthe whole breadth 
ofthe Atlantic, and this notwithstanding the fact that the State has been i^ 
two generations damming rivers, digging canals and buUding railroads, for 
the express purpose of developing its resources of raw materials and getting 
them to market or into forms of value. Thero aro those who think that 
North Carolina expends too much in making known her material resooicea; 
but these enterprising and intelligent people of Pittsburg, who aro scouring 
the planet for raw materials for their countless manufiuitoriea, had scarcely 
heard of them. 

And I have only instanced one industry of this busy and pushing city. I 
found that they make hero moro than half of aU the glasswaro produced in 
the United States, and some of the raw material is brought from a great dis- 
tance, for example, at present, from the middle of Massachusetts. A 
neighboring town of six thousand people devotes itself wholly to the maau- 
fikcturo of porcelahi and stoneware, keeping fifty furnaces in bkst and load- 
ing ten to twelve cars a day with their products, and they draw theh- kaolina, 
quartzes and feldspars from all over the continent, with, of course, one ex- 
ception, frx)m Delawaro, Maryland, Maine, Middle Missouri and Indiana, 
&c., &c. And yet there are not two states that can show so flnej or so 
Uirge, or so many veins of kaolin and feldspar as North Carolina. E^ 
the Indians '^packed** it ttom the Smoky Mountains to the coast, and ez« 
ported it to England under the name of **unaka,** (their word tor tekite, tod 
for that chain of mountains hi which it was found), before North Carolina 
was even a provhice. The Pittsburg Southern will penetrate the region of 
these deposits. The various manufactories of wood consume more Ihaa 
50,000, 000 feet annually, which is drawn ku^ly from the forests of Canada 
and Lake Superior; so that this railway would give a high value to ertry 
acre ofthe now useless abundance and luxuriance ofthe 10,000 square inflft 
of primeval forests of the mountain counties, and would ultimately devdop 
numberless manufactories throughout that region. The shigle item of barrel 
staves for the city ofPittsburg (where 6,000,000 barrels of oil were reflBAd 
last year) would enrich half a dozen counties. And they manufacture half 
as much cotton as the whole of this State. And yet, although we are nearaat 
to them of all the cotton States, wc do not fUrnish them a single bale. The 
proposed road would soon diange all that, and, )ij facilitating the transport 
ofthatstaple, would rapidly enhirge the demand and, what is morehnpor* 
tant, would bring these enterprishig capitalists into contact with^hesnperior 
fiicilities which this State offers for that industry hi its abundance of raw 
material and of cheap labor and water i)ower, and favoring climate. 

I have named only a few ofthe leading manufacturing industries of tiiia 
thrivuig city and region, selecting those for which we might be fhmishhig the 
raw material, at least. The aggregate in money*s worth of the manufactured 
products of this ^gle city far exceeds that of our whole State. What we need, 
in order to develop our wonderfhlly varied and aboundmg, but hitherto una- 
available resources and fhcilities for such productions,is Just this sort of direct 
and immedhite and cheap communication with the accumuhited capital and 
skill and manifold appliances which alone can give them value. So that It 
is not less important to us than to them that the proposed road should be bulU, 
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For flirtlior sources or freights and bosiiXHB, whicU ibis road will 
■pee^Iy develop, ftttenlion was directed lo the abunilaat deposits of gold 
mud copper bewlngsulphurels of Oaston, Mecklenburg, Cabarrus and other 
midbiid conntiee, and to the recent comxpondeucc with parties iu Charles- 
ton in reference to the trwisport of these ores to that point to lie used in the 
nwnnbcture of superphosphates, thus Aimlshing great iiuantities of freights 
both wBja, and to the gie&l demand which would 1>e iil oni-e stimulated b; 
tbBrarlTed agricultural interests of the re^on for tho pis stcr and salt and 
Hme of Southwest Virginia. So that the road could not fail to \)»j dividends 
on ererj mile as &at as constructed, and this the more certainly from the 
fiwt that the first cost of building it will be lc«s thnu half that of the cum 
tooad gauge, as has been demonstrated by the aH.'[ual grading (ready for the 
CNM ties) of about thirty milos of one of the branches of this very road (near 
Pittsburg) /or (1,000 a mUe. North Carolina would Ix; twenty millions 
riclwrlodaf if every mile of railway in it were of the mtrrow gauge, for al- 
most all our roads would pay dividends on one-half their stock if their run- 
Ding expenses were also halved. 

Then as to results. Your Excellency will lie gratillcd to learn 
that very great Interest was manifested by tlie subtitantinl business 
met) who constitute the Chamber of Commerce, the president and several 
ntanbera declaring that "They had no idea before nf the eNient of the 
minenl monrcea of the regions to be traversed by tlils road, nor of the ad- 
vantages Pittsburg would enjoy by increasing her railway facilities to these 
pctota." You will see tWnn the enclosed Pittsburg paper and Journal 
that they are tavorably considering a proposition which 1 made tbeni, lo ap- 
pcdnt acmumitteoof their own Qumi>er to travel over and ex]ilorc the whole 
ng^ described, and see for themselves. And 1 knew, from ihe ready and 
cordial endonemnt which your Excellency gave lo my proposal to accept 
the invittttloD to Pittsburg, that my promise to meet them on the borders ol 
Ashe connty and conduct them through the mluera] region ac^aceni would 
meet your approval I do not know how 1 could more appropriately close 
tbla report than by the expression of my appreciaiiou of the liberal and en- 
Ugbtened spirit in which your Excellency has met both this and every sug- 
gMtton I have had the honor to submit, with a view to the speeilie^t anC 
ItaDcM accomplishment of the important purposett of the survey. 
I have the honor to be, your obedient servant, 

W. C. Kbrh, Slate Geologist. 
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BTerlbcPoIOBacat Shepheiduown, W. Va.; one pier, Tofcnlnuh 11. comploedai 
aithair done. The worit is progieuing tjii«dly,—[R«uler April 14.-7000.. 
Pmidcoiof IheLcilngton and Ui Sandy K. K..hai closecl itie cuntrai-u lor the 
o(lbe*nllnliDcef ihbnud, ihewhote lobe finished this year. All ihe coniracioi 
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neoeat Sales of Mineral, fto., Lands.— Some 18.000 acres coal 
lands, on New River, W, Va., between Hney and Loup creeks, neariy oppo- 
site Quinnimont, lo John White, of New York, and Charles Parri^, of 

Wtlkesbarre, Pa. A Lnicl of 1,260 acree of iron land in Page coualy, 

Va., on the line of the ShenanUonh Valley B. R., for $4.10 sa acre, to John 
Donovan and others, Uarrisonhurg gentlemen.^— ^Tlie Danville Water- 
power, advertised in Tuc ViuurMAS, was sold lo Wm. Crews and J. D. 

Corbin for 114,000.. TheWytUeville Ditpateh says the party that agreed 

to sell his Interest in the Berlha Zinc Works wislies lo recede lh)m the sale. 

The Fincaslle HeriM saya Capl. C. M. Reynolds, Treasurer of Vir- 

gmin, lias sold lo Illleman, Cook ii Co., of Oallie Furnace, Botetourt couqly, 
Va, for (30,000 the Reynold's hoiiicstead. The Gallic Furnace property of 
50O acres was sold from the Ricli-pateh Hounlatn end of this homestead 
a fbw years ago. This purchase e.xienda the Callie property to the Jamee and 
to the Richmond & Alleghany R. It., and also gives it more of the length 
of the great Iron belts on the rattem slope of the Bich-patcfa Mountain, 
and makes this one of the beat, (tamace estates in the country, one 
having vast quantities of two or three varieties of ore, ample room for the 
largcBl of operations and councetiim with two lines of railway, as It lies Ix- 

tween ihc C. la 0. and the K, & A. H. C. Parsons, Vice President of 

the Richmond and Alleghany R. R., has purchased from Samuel Wood, for 
(13,000. a large tract of laud on ibD Blcb-patch Mountain, Botetourt county, 

containing iron ores. — FiiKoaSt H«raM, AprQ 15.— D. A. Kayser, of 
Suunton, Vs., has sold for $20,000. to the Bichuond &. Ail^hany Railway 
Co., .'lOO Aires of his ClUlon Forge farm, advertised in T&b Vibouiias. 
This gives ihal Company not ouly line alkaline and chalybeate springs 
sud an unsurpassed site fur taspring's hotel, but also the best of grounds for 
shops and other purposes nanr its juuctlon with the C. & 0. In consequence 
of this purchase the line of the K. & A. B'y will probably l>e changed to the 
8. W. side of Jackson's River, siul il will connect with the C. & O. beyond 
Williamson's without crossing the river. Mr. Eayscr still holds for sale tl)e 
large body of tiraltcr, iron and Ikrndng land forming Ihe rest of the estate, 

which is made more desirable by tlds sale to the Railway Company. 

The Mountain-top Hotel, adverttciol Ibr sale in Tke Virgisias, was sold lo 
Messrs. Cochran, Ross & Massie, of the University of Virginia, for $8,900. 
They will improve and make more attractive thia delightful summer resort. 

—The Lobdell Car-wheel Co., of Wilmbigton, Del., has purchased the 
E. E. Early and the Tlios. Wilkinson tracts of mineral land on New River, 
in Wylhe lounly, Virginia. 

Iron Ores, — New l)eds of sperular and brown heiuatiie ore have Ijcen 
discovered in Botetourt, at Clovcrdale and vicinity, near the line of the 

Valley R. R. Heavy beds of magnetite have been discovered between 

Peake's Cross-roads and TolcrGville on the C. & O. B'y, passmg by Holla- 
day's Mills and Twynian's Store. The vems are said to be very rich and 

well located for mining. A ilettosit of iron ore has been oi>ened by Carter 

Shepherd on his farm near the Shenandoah in Clarke connty, Va., in a lai^ 
hill. It is prolnble this is in one of the outcrop lines of the Primordial ores 
located on the The VmotNiAs' u^ ol the Shenandoah Valley in the April 

-Courier, Col. Jos. F. Kent has fbund, by analyses made l^ Prof. 

Mallet of the University of Va„ lliat iron ores on his eitensive property hi 
Wythe Qo., near the A. M. ft O. R. R. arc of a superior quality.— 5. W. Va. 
EnUrpi-m. The Penn^lvania Steel and & Iron Co. has closed an indefi- 
nite lease on tlic inunense iron ore beds some % miles from Brocrvllle, Henry 

Co., Va., says the Danville Dailj/ Poit. Tlie narrow-gauge railway being 

completed to Rocky Mount 300 tons of magnetic iron ore are to t)e shipped 
Lbenec daily, says the Lynchlnu-g ATnes.— :— The Bedford Iron, Mining &, 

Manubcturing Co. has elected MaJ. A. Lewis, of Salem, its President. 

Iron ore has been discovered ou Uolivar Heights, Harper's Feny, W. Va. 

John F. Sowers is about to send a car load of Iron ore to Harriaburg, Pa., 
from his farm m Warren Co., Va., where recent developments Indicate a 
large body of ore. 
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CTcral years put in charge of anihraciic <ai nunes in Pa., hai taken charge of Ihe New Rin 
Colse Cd'i operalioni at Eln, on Ihe C. ft O. R'y. as Superintendent and Engineer. Mr. C. hu, 
I an eaccllent reputation as a mining en^oecr la Peniuylvania. We are glad to wekorac 
aid \a the development of our resources, the sons of VirgLola that bare become better 
fitted Ibr their work by contact wiih Ihe practiot workings of the utenilre minet of other Sum. 
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>. M, ChaiitsD, Ihe mveling industrial coireipandcnt of thebrlghland newsy Evening Tete- 
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of Ihc spring morning on which he came, or at that of Ihe busincat outlook along iheCheaa- 
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moved when the property became a matter of litigation, and 
an injunction issu^ stopping further operations. About 50 
tons of the bisulphuret ot copper, averaging 12 per cent., has 
Ixin shipped from this mine. 

The M. Wilkerson tracts of 450 acres, contains in its 
southern portion two branches of the lead, on which there are 
three air shafts of no considerable depth, connecting a tunnel 
of 200 feet, from which 50 tons of the bisulphuret of copper 
(blue ore,) averaging 12 per cent., has been taken and shipped 
to market. Work was commenced on this property in 1857. 
The ore was found about 20 feet below the surface. 

Through the Jerry Limeberry^ one branch of the lead may 
be traced, uniting with another just before pjssing into the 
F. Limeberry tract. The cour^ of the lead here is JS^. 20° E. 
One shaft has been sunk on this property, from which the 
grey sulphuret was obtained, at a depth of eighteen feet. 

The F. Limeberry contains the combined veins of the lead, 
on which six shafts have been sunk, yielding good ores of the 
several varieties. The "monkey grave," as it is called, (but 
more properly- the monger's grave, from the iron monger who 
first opened it) is on the line of this property, and was origin- 
ally opened for its iron ores, in order to supply the old For^e 
located on Chestnut Creek. The remains of this forge still 
stand, and the same ill-luck attended the manufacture of iron 
from the gossans at this place as elsewhere. The gossan lead 
continues for two miles through this property, and is an im- 
portant one. 

Tlie T. Blair property^ of 300 acres, next succeeds, and is 
traversed throughout its entire length, for one and a-half miles, 
by a single lead. It ha* but one shaft and one tunnel, from 
which ore of good quality was obtained. The surface of this 
property is veiy ri^ed, especially along Crooked Creek, tlie 
overhanging cliffs beinff 400 feet high. The ore taken from 
the tunnel on the south side of this ridge consists of oxides 
and bisulphurets, with indications of the yellow sulphuret, in 
the mundic rock. At the water's edge, on the north side of 
the ridge, a small vein of yellow sulphuret was seen in the 
slate, a circumstance which should render the existence of this 
ore beneath the decomposed ores "a fixed fact." 

Opposite to this place, on the north side of Crooked Creek, 
rises Copperas HuZ^ alluded to as belonging to the Cook 
& Wistar tract. 

The country, which is very rugged south of this hill, now 
gradually subsides into less elevated ridges, along which no 
special surface indications are ^bund until the M. Vaughn 
property is reached. The lead is here found to be N. 54® E., 
showing that at Copperas Hill, where it is N. 10® E., it has 
deflected to the east. Between Copj^ras Hill and Vaughn's 
property tiierc is a distance of four miles. 

This Drings us to the properties of the Tennessee and 

finia Mining Cq., co^sistmg of the Rugglos tract ; the Sarah 
;ilen mines, on- the Vaughn tract ; Ann Phipps, on the J. 
Shockley tract ; Wild Cat, on the M. Shockley tract ; Cran- 
berry and Fainnount mines, on the Early tract ; besides the 
Davis and the Stone properties on the Dalton Lead, em- 
bracin*' in all 2,200 acres. This company was one of the first 
to enter upon the mining of copper in this district. 

The Sarah EUen was opened m 1856, and work is vet being 
actively pushed forward in its tunnels. At the southern por- 
tion of me tract, a tunnel has been driven in at right angles 
to the vein, which was thus reached at 100 feet, from whence 
it was carried northeast and southwest along the lode. The 
northeast branch has been driven 300 feet, exposing a vein of 
40 feet with an imknown depth, the ores of which are soft and 
friable and easily mined. Each hand from this vein delivers 
two tons of ore per day upon the ore floors at the mouth of 
the adit. The blue ore found here is a sulphuret, being in 
these mines the lowest of the veins. The average per cent, is 
14. There are some two or three ventilating shafts let down 
upon the tunnel : the floors are dry and all the works in 
good condition. 

Going to the southwest, along the vein, we find tlie same 
rich exposure, this southwest branch being driven in 250 feet. 
There are cross-cuts showing the width of the vein, along which 
it is found to dip at an angle of 50^. Tliese cross-cuts, with 
the parallel tunnels, afford intervening walls, through which 
the lode passes, and which, when stoped out, will yield a 
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handsomc supply of ore. At the termination of these two 
tunnels there is quite a bold forehead of ore, there being no 
decrease either in width or depth of the lode. 

Under the ore sheds were large heaps of ore awaiting the 
completion of the smelting furnace, as these mines have all 
suspended the transportation of ore, and are reserving them 
for the one now being erected near the Cranberry mines, an 
account of which may oe found in another part of this "Visit." 

On the northern portion of this tract Mr. Heiskell has 
driven in a tunnel 450 feet in length. At 100 feet, the vein 
was struck, dipping 30® S. E., and thence for 200 feet one of 
the side walls of Sie vein has been stoped out, obtaining ore 
of a grey color and soft. By cross-cuts He has also ascertained 
the vein to be 30 feet wide. The average per cent, of the ore 
obtained from this portion of the tract is tlie same as tliat 
just described. Several tons were heaped up under tlie ore 
sheds. In these mines I found a large force at work, and 
everthuig carried forward with skill and energy. Up to this 
time the Sarah Ellen has shipped 300 tons ot the blue sul- 
puret. The average depth of tne lode beneath the surface of 
the ground is 40 feet, along which there has been driven about 
1,000 feet of levels, with seven ventilating shaftis, no one ex- 
ceeding a greater depth than 40 feet, tne total depths of 
shafting being 175 feet. The Vaughn property contains 700 
acres, and runs one mile on the lead. 

On the extreme southern portion of this tract, Mr. Vaughn 
is also at work. Laboring under the inconvenience of having 
to deliver his dres by lifting through a shaft, he is, however, 
vigorously pushing forward his work, taking out ore of the 
same quality as that just described. One of his tunnels opens 
into the southeast branch alluded to above. He has let down 
three shafts, each about 40 feet deep, connected by tunnels, 
along which he finds no decrease in tne ore, either in width or 
depth. In addition to the blue ore he had also opened upon 
bunches of -the red oxide, which lay under the shed in an 
assorted heap. 

Intervening between the Sarah Ellen mines and the Ann 
Phipps, on the J. Shockley tract, lies the KirTdrride property^ 
of 327 acres, running for one mile along the lead. It is 
worked by a different company, but as it occurs in r^ular 
order, it is deemed best to intraduce an account of it 
at this place. 

The name ot this company is the Kirkbridc Minitig (Jo. 
The mine was opened during the present year (1859,) and con- 
sequently not much ore has been raised, the principal work, 
so far, having been directed towards opening the lode. The 
vein, where opened, is found to lie witnin ten feet of the sur- 
face, and more horizontal than any other vein in the district* 
The blue ore is raised from a vein from two to tlu-ee feet in 
thickness. This company has shipped 30 tons of ore, aver- 
aging 14 per cent., the total drivage of levels amounting only 
to 40 feet, and the total depth of Siatts 50 feet, no shaft being 
deeper than 10 feet. 

There is along the lead a heavy gossan outcrop, which would 
indicate moi*e valuable results than have, as yet, been attained. 

The Ann Phipp mine^ on the J. Shockley tract, worked by 
the Tennessee and Virghiia Mining Co., may be ranked as 
one of the most valuable properties examined, not only on ac- 
count of its advantageous location for mining, but also for Uie 
depth, and width, and the richness of the lode. Its ores pre- 
sent a beautiful display along the levels, fully confirming the 
evidence of its wealth aflbrded in the surface indications. It 
lies on the lead immediately adjoining the Kirkbride, along 
which it may be traced for three-fourths of a mile. 

This mine was first opened in 1855, and though there is 
work suflScient to keep a strong force constantly employed in 
raising ore, yet we found only a few hands at work, sinkiug-a 
new shaft on the southern portion of the property for the pur- 
pose of ventilating the levels. This effected, there will be no 
obstacle to'the continued success of this mine. 

The gradual * liianner in which the lode sinks, below the 
surface, is well illustrated in this mine. In the preceding 
properties we had the bine ores near the surface. On this 
property they are reached on the southern portion, but disap- 
pear beneath the black and green ores along the northern por- 
tion of the lode. To give a correct representation of the 
surface of this property, it may be compared to a wave-like 
line, alternately hill and vale, there being four such luwiular 
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tioiis. From the northeast and southwest slopes of tliese vein roik, which would grow richer its the depth increased. A 
knolls the loile has Ijeen reaehed by tunnels, some of whieh strong force is at work on this mine. 

are driven to the ri^^lit and others to the left of the vein, so There have been 700 tons of ore shipiicd from this mine, con- 
that the two walls are fully exposed at different points, pre- ^'isting of the usual varieties of carbonates, oxides and sulphurets, 
sentuiir an entire width of not less than 20 feet, with a dii) of '"^*^ avcra^in^r ,5 p^r cent. Ail the ores to be raised in future 




aging about 15 \^i cent., though the red oxides possessed a value at these mines. 1 refer the reader to a description of the smelting 
of 30 per cent. works on another page. 

Only in a few places has the mundic rock been reached, and no The Fainnount mines, on the southern i)ortion of this proi)erty, 
attempt has l>een made to i>enetrate it, as a sufficient quantity of were opened in 1S55, the vein being found to be 25 feet, and only 
decomposed ores yet remain to afford vigorous mining for 40 feet belo\t^ the surface. The gossan indications are strongly 
years to come. marked, and the yield consists of ores of good ciuality, being green 

The total drivage of levels amounts to 1,000 feet, into which carbonate and blue sulphuret. The total drivage of levels amounts 
shafts have been sunk, the deepest not exceeding 30 feet, the total to 700 feet, with a total depth of shafts of 150 feet, 
shafting being 150 feet. Following the lead northwards, after passing the Fairmount, we 

In many places the floor, roof and walls consist of solid ore, the come upon the i)roperty of Br<yiun C^ S/r7r/jso/i, on the waters of 
tunnel being driven immediately through the lode, while occasion- Little Reed Island Creek, on which we find a heavy gossan outcrop 
ally the floor is composed of the mundic rock. on the summit of the ridge, on the western side of which an ex- 

The ores taken from this mine consist of the blue and black sul- ploring tunnel has been driven in 250 feet, the ore being reached 
phurets, the green carbonate, and the red oxide, altogether about 60 feet beneath the surface of the ground. The falls on this 
averaging 15 per cent. - creek are admirably adapted for any purpose of manufacturing or 

The if^/t/ Cat mine is situated on the M. Shockley tract of 400 smelting. This tract is very advantageously situated for the de- 
acres, being about one-half mile on the lead. This mine presents livery of the ores by railway on a descending grade from the mouth • 
the same attractions as were seen in the Ann Phipps, though it is of the level to the ore floors. ;■ 
not so extensively developed. We found but one set of hands on ' The Kincannon property, adjoining, also affords the same good * I 
this property, engaged in opening an adit on the southern portion, prospects, the testing which has been made on it resulting very ' 
so as to drain the upper tunnels. This adit is being driven across favorably. There is no doubt that a tunnel driven in-from the 
the lode, and being below the mundic rock, has already begun to water level would develop strong lodes of the yellow sulphuret, 
present indications of the existence of the yellow sulphuret. On The F. L. Hale properties are next entered by the lead, the two 
Babbit's Creek, another tunnel has been driven in some 200 feet embracing an area of more than 3,000 acres, the lead being 
across the lode, and just above the water level, for the purpose of traceable four miles through the tracts. Throughout their whole 
exploring for the yellow sulphuret; and it has resulted in breaking 'extent, the surface gossan indications are well marked, and ex- 
in upon some small veins in the compact mica slate and (juartzite. ploring shafts have been sunk at various points with good results. 
This fact is highly important, as establishing, without the shadow j On the northeast end of this property, and just adjoining the 
of a doubt, the existence of this ultima thule of copper mining . Bettie Baker mines, the Ann Eliza and Anna Mary mines have 
also at this point. been opened, and successfully worked. These proi)erties forma ! 

The Wild Cat mine was first opened in 1855, since which time part of the mining lands of the Mei^s County Tennessee cr* Virginia 
there have been shipped 300 tons, consisting of oxides, carbonates J///////^ Co., to whom also belong the Bettie Baker mine, and the 
and bisulphurets, averaging 14 per cent. The width of the mine properties to the northeast on the northern lead, and several 
is found to be 20 feet, its depth unknown, as nearly throughout the | properties on the Native lead, in Carroll, said to embrace an area 
whole length of its levels the ore forms the floor. The greatest of 100,000 acres, along these three leads, and in a direct line on 
depth to which the mining has been carried does not exceed 40 , them of forty seven miles. 

feet, the vein itself being reached at a depth of 30 feet. The total | The Anna Mary is supposed to be on a different vein from the 
drivage of levels amounts to 700 feet, and the total depth of shafts j Bettie Baker. It is, however, only 50 yards to the north of it, and 
^250 feet, no shaft exceeding 40 feet. "may very properly be regarded as an offshoot from this great lead. 

As in the other mines, the ores are easily picked out, and the j We doubt not, when explorations arc carried sufficiently far, this 
drifts being high above the water level, with one exception, the 'opinion will be satisfactorily established, and add no little to the i 

tunnels are not greatly troubled with an accumulation of water. intrinsic value of this mining region. Cross veins, often richer | 

The Cranbrrry mine, on the J. Early property, containing 100 'than those from which they emanate, indicate the intensity of the j 

acres, and extending one-half of a mile on the lead, was opened in volcanic action which produced them. In advancing the opinion, 
1854, and the work of mining pushed to a greater extent than any therefore, that these lateral veins are branches of the main lode, 
other property. This proixrrty is composed of an elevated ridge, there is imparted an additional interest to this mining region, 
which rises like a crest, overlooking the Wytheville Turnpike, and These branches sometimes strike off laterally and then again they 
well adapted to the tunneling, to which it has been subjected. The are thrown upward from below. j 

total drivage of levels amounts to 800 feet, ojiening upon a miner- The drivage of tunnels on the Hale i)roperties amounts to 300 
al vein about 60 feet l>elow the surface, and running N. 54^ E. with feet, with a total depth of shafts of 200 feet. The greatest depth 
a dip of 60 degrees to southciist. The entire vein, ii\all its length of any one shaft being 60 feet. These tunnels are driven to the 
through this property, is estimated at not less than 10 feet thick centre of the ridge, both from the southwest slo|)e and from the ' 

and 25 feet wide. There are about nine shafts sunk on the lead, northeast. Seventy tons of ore, averaging 14 j)cr cent., were 
for ventilating mainly, their total depth being 250 feet, though tlie shipped from these mines during the time they were in oi)eration. 
deei)c*st only reaches 45 feet. Neither the depth nor the width of A portion of the ore wits very rich, consisting of the oxides and 
the mineral vein has been fully ascertained. Cross-cuts have been black smut ore, in which were found crystals, and occasionallv 
made from the main tunnels, and parallel levels, driven, but still large masses of native copper. One mass, lifted out of this bed of 
along the mineral lode. The works on this property exhibit very smut, weighed 100 pounds. The width of the vein is estimated at 
markedly the order of superi>osition of the various ore^ of these 20 feet, and is found 60 feet beneath the surface. This mine is 
mines. After penetrating through the gossan crust, which here is only oi)cned sufficiently to show that it possesses great attractions: 
strongly deposited, the carbonates and oxides are found occupying for if it opens so beautifully on the 300 feet developed, what must 
the upix:r portion of the veins. To these succeed, in the second .it not possess still deeper in the lode. 

galleries, the decomposed bisulphurets or black ores, and in the The Bettie Baker mine is entered on the side of the hill, opposite 
lower gallery, the grey and blue bisulphurets, beneath which lies to the Hale mines. On this property is to be found the famous 
the mundic rock. These galleries are separated by thin floors of Paint Bank, from whence was obtained, for many years, ochrcous 
rock or of plank, and beautifully illustrate the system of mining in iron for domestic purposes. Here was done probablv the first 
following the vein downward. work in this mining region. 

A deep shaft has been also sunk in the valley at the base of the Entering the levels, opposite the Anna Mary mines, we pass in 
ridge, and near the turnpike, which, after passing through a hard for 40 feet at right angles to the lode, where it is reached. It is 
quartzose slate, oixined upon a vein of the yellow sulphuret. This then followed 300 feet, with some two or three cross-cuts and 
shaft, in our opinion, would have yielded handsome results, had it parallel drifts, exposing, throughout its entire length, a splendid 
been located a few paces farther to the south. It also establishes | view of the vein, from which the red and black oxides are rained, 
the fact that below the mundic con)e3 the yellow sulphuret in thev. yielding 22 per cent. Since the first day of May last, 130 tons of i 
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20 per cent, ore has been taken out and shipped to Baltimore, 
Here, as in the Cranberry mines, the richer ores occupy the upper 
vein, while the poorer lie upon the mundic rock, beneath which no 
explorations have been made. Whenever a "horse'' intervenes, 
the ore beyond is found of richer quality and in greater quantity 
justifying the conclusion that deep mining would here, as well as in 
the other mines, be productive of the most brilliant results. 

On the eastern side of the ridge, a tunnel has also been driven in 
with the same good results; while oh a second hill, the old "paint 
bank," extensive openings are found, being the original works on 
this property. Since 1854 there have been shipped from this mine 
595 tons, mostly of the black ore, with an average of 16 per cent. 
The width of the vein increases to 30 feet, and depth unknown. 
The amount of drivage in tunnels is 800 feet, while no shafting of 
any consequence has been required. The lode has been reached 
from the slopes of the ridges, and the tunnels driven in along the lead. 

Northward from the Bettie Baker, with an inclination of 54° to 
the east, the vein may be traced to Big Reed Island Creek, through 
several properties belonging to this company. But as at the Bettie 
Baker it was found to tend downwards as it advanced north, it 
may be that deep mining would be required to reach the lode, in 
which case the ores would partake of a different yet richer charac- 
ter; and such an inference is sustained from the fact that on Big 
Reed Island Creek, on the Sutphan property, an exploring shaft 
has reached the yellow sulphuret. Here, then, is another point 
established, from which the owners of these properties may be fully 
assured of the inexhaustible nature of their mining properties. For 
when the decomposed ores are exhausted, a thing not likely to 
occur for many years, then they have reached a basis of operations 
that will know of no limits. 

Passing through the western part of Floyd, along the course of 
the lead, there are, as far as I could ascertain, no special indica- 
tions, ufttil the northeast corner is reached, where an outcropping 
of gossan occurs, which has been opened with a shaft by Mr. 
Howell, of Jacksonville, and with good results. 

This is the extreme northern limit of this iron or northern lead. 
We have traced it from Elk Knob, N. C, into Virginia, through 
the counties of Grayson, Carroll and Floyd. Let us now retrace 
our steps to examine one of the lateral leads branching off from the 
main trunk, the gigantic character of which has much importance 
attached to it. 

I have stated that the Dalton lead branched off from the north- 
ern lead at Copperas Hill. Gradually diverging at the Wytheville 
Turnpike it is nearly one mile to the east of the northern lead, there 
being found intermediate to the two a large quartz lead, assuming 
at some points a gossan character. The purity of this quartz and its 
associating slates, naturally suggest the idea oi a gold-bearing vein y 
and we would not be surprised to hear of this precious metal being 
found in it. At any rate, it would be well for those interested to 
examine closely the gossan connected with it. For when there is 
gold or any other metal in the original sulphuret of iron and 
copper, that gave birth to the gossan, notwithstanding its decom- 
position and its conversion into an ore of iron. 

Reasoning from the immense masses of gossan found upheaved 
for miles along this lead, and the ore obtained from those shafts 
and tunnels which were judiciously located, I would not hesitate to 
select the Dalton lead as one of great value. 

There have been only two properties developed upon this lead — 
the Stone property, belonging to the Tennessee & Virginia Mining 
Co., and Dalton Hill, belonging to the Dalton Mining Co. 

There was only one shaft opened on the Stone property as a pros- 
pecting shaft, which after passing through gossan and slate, reached 
the vein, affording ore similar in every respect to that found on 
the iron lead. 

But on Dalton Hill, near the Wytheville Turnpike, there have 
been 30 shafts sunk, and 6 tunnels driven in from the side 
of the ridge; out of the whole number of which only two or 
three appear to have been judiciously located. From two of them, 
sunk to a depth of 50 feet, ore of good quality was raised, the vein 
being found to be about 25 feet wide, yielding the blue and green 
ores, at a depth of 35 feet only below the surface. The total depth 
of shafting amounts to nearly 700 feet, and the total drivage of 
tunnels to 500 feet. Fine indications of the yellow sulphuret were 
observed in the tunnel on the north side of the ridge, at 80 feet 
from the surface, in a heavy quartz lode. The width of this sul- 
phuret vein was estimated to be 13 feet. 

Had all the work bestowed on this property, been expended in 



Additional value is attached to this property from its proximity 
to the smelting works, erected at the Cranberry mines. 

We hope to learn that work has been re-coramenced on this 
property at an early day, under the management of *a skillful mhiing 
captain; and we are convinced that the results will not disappoint 
the most sanguine expectations that can be entertained with 
reference to it. 

There is another lead, called the Jenning's Lead, to the east of 
the Dalton, but as no explorations have been made on it, it was 
not particularly examined. It is moreover a quartz lead. 

2. The Native Lead. — By reference to the Geological Map, it 
will be seen that the Granite upheaval of Grayson county is sur- 
rounded by a gneiss and greenstone formation, which extends 
northward to Floyd county. This stratum affords the bed for the 
second great lead through this mining region, entirely different 
from that just described, and of such a character as to be properly 
designated ihQ Native Lead. It is just such a formation as this 
that contains the mines of Lake Superior, a trap and gneissoid 
rock; hence the blocks of native copper obtained from these mines. 

The Native,or as it is sometimes called the Trapl^ad,is about half 
a mile wide and may be traced for 16 miles. The series or rock 
strata consist of gneiss with quartz, crystals of native copper being 
minutely disseminated through the mass, and interstratified with an 
olive colored rock resembling olivine, and with greenstone. The 
course of the strata is N. 54° E., changing to 70° towards it north- 
ern termination. Its incliuation is S. E., varying from 40 degrees 
to a position almost vertical towards its western limit. 

Several openings have been made upon this lead, on lands for- 
merly owned by John S. Sutphan, but now the property of the Meigs 
County, Tennessee, & Virginia Mining Co. Work was begun early 
in 1854, since which time but little more has been done. Thirty- 
two tons of the native ore and vein rock were shipped to market, 
yet as it yielded only 8 per cent., of course it did not pay at that 
time. The rock thrown out from the shafts consisted of olivine 
and sandstone laminated with gneiss, containing radiating crybtal^ 
of tremolite, through which crystals of native copper were pro- 
fusely distributed. The carbonates found among them are due to 
the action of the carbonic acid of the atmosphere upon the oxidized 
metal, and therefore do not exist to any great depth. 

This is, without doubt, an important lead, independent of the 
value which may be attached to its proximity to the other mines of 
this region. It will require heavy work to open this lead, yet, 
when opened, it would be productive of valuable results, ihc 
metal being disseminated through the vein rock, it would neces- 
sarily have to be subjected to the stamping process, by means of 
which the minute particles of copper may be aggregated together* 

3. The Southern Lead. — Although somewhat similar to ihc 
northern or iron lead in its general characteristics, the southern 
lead presents many points entirely different. Its gossan lead is not 
so uniform, as it is frequently replaced by a silicious and highly 
ferruginous stratum, even the mica slate itself partaking of this fer* 
ruginous character. It is, however, none the less valuable. 

Situated in the southern portions of Floyd, Carroll and Graysoil 
counties, Va., and in Alleghany county, N. C., it lies between the 
gneiss and greenstone of the native lead on the north, and the 
gneiss and olivine of the Blue Ridge on the south. 

The slates, in which the lode occurs, are alternately hornblende 
and mica, interstratified with immense ledges of pure white quartzitC/ 

The mines which have been opened on this lead, are Ore Knob 
and Peach Bottom, in Alleghany county, N. C; Ham{iton's, 
Cox's and Fulton's, on Little ^iver, in Grayson county, Va.; 
Whitmore mine in Carroll and Hylton's, the Nowlin, Weddle and 
Toncrey mines in Floyd, and Howell's mine in Franklin. 

We are aware of the fact that some of these belong to lateral 
veins, but they all may be placed in the same great lead, and desig- 
nated the Southern Lead, Some of the lateral leads run into the 
main one, as was observed with reference to the Northern lead. 
This is, however, not so regular in its course as the northern lead. 
In N. C. it possesses nearly an east and west course, but in Va. it 
strikes N. 45° E. till it reaches Floyd, when it deflects again to- 
wards the east, as it crosses the Blue Ridge into Franklin county. 

At Ore Knob, the surrounding slates are similar in every respect 
to those at Peach Bottom mine, 12 or 14 miles distant, except that 
there is also an abundant out-cropping of gossan, containing beau- 
tiful crystals of carbonate of copper, and closely resembling that 
at Toncrey mine, in Floyd, and Howell mine, in Franklin, The 
surface indication at the Peach Bottom mine, on Elk Creek, is a 



running in two cross tunnels from the south side of the ridge, decomposed mica slate, a rusty iron color pervading its mass. Tlie 



across the lodes, the upper to reach the decomposed ores and the 
lower at the water level to strike the yellow sulphuret below 
the mundic rock, the intrinsic value of this mine would be 
inconceivable. 



ore obtained beneath this is the undecomposed yellow sulphuret ; 
whereas at the Ore Knob there is; a heavy vein of decomposed ores 
lying above the mundic, in which the yellow sulphuret is to be found. 
Going northwest from the Peach Bottom mine, there are found 



The property of the Dalton Mining Co. reaches to Reed Island several openings near the mouth of Little River, with gossan indi-^ 
Creek, along the whole length of which the lead may be traced. cations, the gossan yielding cry§.tgj3. oJT the green carbpngte qf cop« 
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per in its cavities as in that at Ore Knob. I must confess my ina- 
bility, however, at present, owing to the ruggedness of the country, ' 
to locate the lead upon which they are situated. They present the 
appearance of belonging to the southern lead, yet they are to be. 
found in a gneissoid rock, similar to that of the native lead, and 
are also bounded on the east by a soapstonc stratum, intervening, it 
seems, between this lead and the southern lead, and isolated; or 
they may be the continuation of the native lead, occurring under 
such circumstances as to afford the yellow sulphuret instead of the 
native copper. 

I had learned of the existence of this gossan outcrop near the 
mouth of Little River, and observed similar indications on the 
road from Jefferson, before reaching the mouth of the North b'ork 
of New River, both of which are doubtless a continuation of this 
new lead, occurring in the gneissoid rocks, and a(T rding the yellow 
sulphuret of copper, but no decomposed ore. They are interesting i 
localities, and their proximity to the gneisi and granite afford | 
strong evidence in favor of their value. , 

Proceeding northward through Grayson, there is nothing to be| 
seen until the Whitmore works, in C'arroll, are approached. Fiere 
we find large masses of gossan outcropping, near the waters of 
Snake Creek. The openings made in the ridge, afforded fair evi- 
dence of the 'lein of ore to be found there, but it is not yet fully; 
tested. Passing thence into Floyd, the surface indications become 
very Jmportant ; and at the Toncrey mine, such is the quality of; 
this hydrated oxide of iron, that for 70 years it was used to supply 1 
an iron establishment erected on the waters of West Fork. This, 
has already beeil alluded to in a previous chapter. 

From thence to the Howell mine, in Franklin county, the lead 
may be traced through the Blue Ridge, its course hence being N. 70*^ E. | 

With this general description of the lead, we proceed to consider' 
its developments, as they occur, beginning at the southern extremity. ' 

Ore Knob is in Alleghany county, N. C, and near the 'vaters of 
Cranberry Creek. It is east of New River, distant about 6 miles, 1 
and consists of an elevated ridge, the crest of which runs N. 65°; 
E., and as the vein is N. 60° E., it passes diagonally across its sum- 1 
mit. The rock strata composing this ridge consist of hornblendici 
and micaceous slates, very compact, and interstratified with atalco- 1 
mica slate. The outcropping of gossan is very heavy, contain- 
ing beautiful crystals upon a brown surface, throughout its cav- 
ities, i 

Extensive works have been constructed, 4 shafts having been | 
sunk upon the lode, and a tunnel driven in across the vein at the 
water level. The upper shaft is 90 feet deep, the second 40, the, 
third 30, and the fourth, half way down the declivity 40 feet, fromi 
all of which ore of good quality and very abundant has been raised. 
The upper shaft was carried through solid beds of gossan to the 
depth of 70 feet before the lode was reached, while in the two| 
lower, situated on the declivity 65 and 70 feet beneath the upper, \ 
the vein was reached at 24 feet, clearly showing the importance of 
working this mine by means of a level run in from the slope of the 
ridge. In these shafts the wall rock on the north side was flint, and 
on the. south hornblendic slate. 

From this mine sufficientore was shipped, during the time it was in 
operation, to realize 19,500, after paying the expenses of trans|)orta- 
tion. The first work was begun in 1855, and suspended in 1856, one- 
half of which time was employed in opening dead ground. When the 
lode was opened, a hand could raise 2 tons per day, the ore averag- 
ing 19 per cent. The width of the vein was not ascertained, though 
supposed to be not less than 20 feet. Large heaps of ore are yet 
lying exposed under the ore sheds, and scattered over the surface 
of the ground, which, though it would yield 10 per cent., was not 
considered of sufficient value to bear transportation. 'Hie ores 
consist of the red and black oxides, carbonates and the yellow sul- 
phurets. 

Effectual work was done while it was in operation, such as the 
construction of sheds, three whims, dwelling-houses and stables. 

This mine is 63 miles from the nearest point on the railroad, and 
over a rough country, a fact which doubtless caused its suspension, 
for the ores certainly sp>eak for themselves. I regard the place as 
appropriately named. Ore Knob. 

Another prospecting shaft has been let down on the south side of 
the knob, and with like good results. 

The successful working of this mine demands the erection of 
furnaces, for which an abundant water power is afforded by Peak 
Creek flowing near the base of the knob. 

Pursuing a course N. 60 E. to the waters of Elk Creek, 14 miles 
distant, we come to another mine. 

Peach Bottem Mine was opened in 1832 for its lead and silver, 
known to be found here. But when, along with it the yellow sul- 
phuret of copper turned up, it was regarded as worthless and was 
abandoned. Within the last twelve months, some of the original 



o.vners have renewed their leases and commenced operations for' 
copper.''' 

The course of the lead here is N. 54° E* Two shafts have been* 
let down Tipon the vein rock, both located on the side of the ridge, 
the upper being 66 feet and the other 30 feet deep. On a level with 
the mouth of the lower shaft, a tunnel has been driven in till it in- 
tersects with the upper shaft, and is then continued 50 feet alons 
the vein. From the floor of this tunnel, an inclined shaft, dippipg 
at an angle along the vein, has been sunk for more than 30 feet, 
till it reaches a point opposite the second shaft, from whi^ it is 
intended to connect the two together, and to run an adit to the 
surface. The width of the vein in the upper tunnel is 6 feet, and 
is found gradually to increase in value with the depth. The dip of 
the vein is 86^, a fact very favorable for mining, and indicative ol 
the richness of the mineral lode. 

In sinking these shafts there was found the following regular 
stratification : After penetrating the surface decomposed slate, the 
hanging wall is composed of a dark hornblenic rock, very con\pact,' 
beneath which lies the softer and lighter colored mica slate, 6 feet 
thick, interspersed with veins and pockets of sulphuret of copper. 
In this is sometimes interposed a hornblende containing copper, 
whicn is regarded as the *'horse'^ of the mine, 6 inches thick ; then 
follows a rotten slate, called by the miners seh*idge, frpm i to 4 
inches thick, beneath which lies a stratum containing argentiferous 
lead ore, 6 inches thick ; then follows a greenish semi crystalline 
felspar, lying upon the foot wall of hornblende slate. Confident 
of success in the further developments of this mine, the company 
has erected very substantial works for crushing and washing the 
ores. This establishment is carried by the waters of Elk Creek, 
and runs two pair of fluted and four pair of smooth crushers. This 
being comj)leted, a strong force will be put into the mine, and 
work pushed forward vigorously. Should that success attend them, 
which every indication guarantees, there will arise an absolute 
necessity for a smelting furnace, still further to reduce the ores toai 
regulus betbre shipping to market, for which the waters of Elk 
Creek will afTord ample power. 

The lead on which this mine is located may be traced N. E. and 
S. W. from this point, along which other developments have been 
made, and with like good results, but leases having expired, the 
operations were suspended. 

This lead may be regarded as belonging to the Southern or Ton- 
crey lead, though some are disposed to regard it as being interme- 
diate between it and the Native lead. The ruggedness of the country 
would not admit of its being traced throughout. 

These ores have a greater resemblance to those of the Canton 
mine, Ga., than any that I have heretofore examined, especially in 
their association with ores of lead. 

Going northward, three miles south of Independence, there are 
found excellent surface indications of gossan, on the property of 
Mrs. Austin, also at Mr. Fulton's, three miles east of the bid Piiic 
Hope Furnace, on Peach Bottom Creek. This lead may be traced 
through Haywood Cox*s property, and through Andrew Hampton's/ 

*aB.\T80N C. H., VA., Oct. 31st, 1860. 
Dr. R. O. CrURFA' : 

Dear «S'ir .— The liiforiimtluu you deitireU may now reach you too late to be emlXMJh 
led In your ReiK)rt, but bu th|fct as It may, I will give you such facts in regard lo the 
(llHcovery of copper In this region as have come to my knowledge With the iron onu 
und its admixture with copper, at the Toncrey works, formerly the Shelor'-s, in Floya 
(x>unty, and the fact that copp<>r was known to exist there for many years past, seems 
to have been commuulcaU^d to you, and therefore I shaU say nothing in re^urd to that. 
The Iron ore, or gossan, on the Iron Ridge, 5 miles northeast of this plsM, was llnrt 
discovercl In the year 1785, by the persons who subsequently erected Iron .works on 
Chestnut Creek, with a view to the manufacture of bar iron from it. They soon toand« 
however, that the ore contained too much copper to make good bar Iron, and they 
were obll{;ed to procure more suitable ore for that purpose from other and. more dis- 
tant points; but until after the discovery of copper at Ducktown, they nerer dreMned 
that by sinking a shaft on their iron lead they would find a l|ody of the oxide of* cop- 
per. I hod faith In It myself , and in the year 1H67 proposed to Mr. lohn Blair, the owner 
of a port of the lands, to join him in a search for copper, but he had no faith In fted- 
Ing a copper mine, and declined my proposal. 

I (Ud not coramenoe work at the Peach Bottom mine, in Ashe county. M C, Insearch 
for lead, as you supr>ose. In the spring of 183^2, Col James Maxwell, wnothen claimed 
the land, brought me a piei^e of slate rock, which he said, was something new to him. 
and asked mo what It was, and whether ItcontAined mineral of any vMuable kind. 1 
informed him at once that It was copper, and that In my Judgment a valnable copper 
mine would be found at the depth ot 80 or 100 feet At his request I went and ezanunM 
the place, and ot)tained a lease for V9 years, and commenced work with a few hands 
from the lead mines in Wythe, in the month of Octob(»r, 1832. I continued my opera- 
tion as long as I had a dollar, and until, by writing to gcnUemen in most of thenonta- 
em cities, I aseortalned that the process of washing and smelting copper ores was DOf 
then understood la the United States. 1 had struck the sulphuret of copper at the 
depth of 57 feet from th<' surface, had assayed it myself, and knew it to be good |M>d 
laying ore, but for the want of means, and hands or miners, who understood nUnfiyg 
for copper and i>repurlng It for market, I was compelled to abandon the work, and did 
not commence work at tliat place again until about 12 months ago. 

The piece of roek brought to me by Col. Maxwell, as abovetmenUoned, was found at 
tlie bottom of the tlitch he hml cut to convey the water to his mill, which yon wUI 
remember, is yet standing a short distance below where we have put up our machinery. 

Our crushing mill is n<iw in successful operation, grinding up from 70 to 100 tons of 
tlie rock containing the ore, pi>r day, and with 20 hands wo can wash and prepcure lor 
market 3 to 5 tons imt dny, worth, at present Baltimore prioen, $135 per ton. 

I sent a sample of our ore, us we had washed it, to Mr. H. McKlm, of Baltimore, 
who by letter of the 18th Inst., Informs me that the yield was 32 14-100 percent, copper, 
and worth $i:J5 per ton. 

I had forgot to .^ay that the vein of argenllferous lead Is sUll going down with the 
coppi^r lode and becoming richer. 

The works of the Baltlmorcans, at the Cranberry mine, in Carroll, are now In op- 
eration, nn<l sucre!*,Mful in jiroduclng copper even beyond their own expectations. 

I am, very truly, your friend, 8. M'CAMANT.'' 

p. s— If I am not the first discoverer of copper in this region, I am unquestloni^ly 
Hie first person that ever cut an adit or sunk a shaft In search ot it. 

tCosrriyrED on paoe W.] 
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The Iron Ores near Cumberland Gap, Virginia, 



MY V, N. MOORK. 



The iron ores uf ccoiiuinieal iinj)ortJuice in tlii^ rej^iuii lie 
on tiic soutlieast of Cumberland Moiintain, iiBually in the 
range of foot-hills known as the Poor A^alley liidj^e, which is 
almost always seen at the base of the mountain. Oeetisionally, 
this ridge disappears, and we find the ores on the flank of the 
mountain proper, near its base : but their occurrence in this 
]>osition is exceptional. 

The ores are, consequently, in Virginia and Tennessee ; but 
as they occur so close to the Kentucky line, and are so inti- 
. mately connected with Kentucky interests, in that they 
cannot be fully developed without the use of Kentucky fuels, 
an examination was made of them for a few miles up and 
down the mountain, from Cumberland Gap, to ascertain some- 
thing as to their method of occurrence, (quantity and quality, 
and to determine the capabilities of the region to sustain an 
iron-manufacturing industry. 

The manufacture of irou from these ores from charcoal fuel 
has been, for a long time, carried on in this vicinity in a small 
way, at a number of places ; both pig iron and blooms having 
• been produced. It is, however, upon coal as a fuel that the 
p^^nanent iron industry must be founded, and the coal which 
will, in the future, smelt the ores alono; the moimtain for a con- 
siderable distance below, and for a still greater distance above 
Cumberland Gap, must come from Kentucky'. There is no coal 
to the southeast m either Tennessee or Virginia, and Cumber- 
land Gap affords the most feasible passage by railroad through 
the mountain from the ore to the great Kentucky coal-field. 

Such being the case, these ores become of almost as much 
importance to Kentucky as to the States in which they are 
situatcxl, especially when we consider that their development 
is dependent largely upon a Kentucky railroad enterprise to 
give them access to market. Either of the projected railroads 
Sirough Kentucky to Cumberland Gap, will find in the trans- 
portation of these ores, and of the iron made from them, one 
of the most important sources of revenue. 

The ores of this region are stratified hematites, belonging 
to the Clinton Group of the Silurian formation, a group wliich 
has been designated as the Dyestone Group by Prof. Saftbrd, 
in his report on the geology of Tennessee. The ore is vari- 
ously known as the Dyestone or Fossil ore, and sometimes 
simply as the Ked ore. It is called the Dyestone ore from 
the fact that it is sometimes used for dyeing purposes by the 
residents of the region where it is found. 

The rocks with which it is associated are usually shales, 
sometimes calcareous, which occasionally pass into thin-bedded 
sandstones. There are also occjisional unstratified thin beds 
of limestone, which increase in frequency towards the lower 
part of the series, and l)elow the ores. 

The thickness of the group in Tennessee, as stated by Prof.; 
Sattbrd, varies from two hundred to three hundred feet. In! 
this vicinity it is usually thicker, ranging from three hundred, 
to five hundred feet. These rocks pass almost imperceptibly j 
into the Meilina sandstone below. This sandstone is here' 
thin-lHxlded, and less marked in every way than it is further 
southeast, where it is the massive determining rock of Clinch 
'Mountain ; but it is still heavy enough to form, with the lower 
portion of the C-linton beds, the Poor Valley Ilidge, or foot- 
hill range of Cumberland .Mountain. The ''Poor Valley,"! 
between the tbot-hill and the mountain, is excavated in the 
thin4)edded, soft, and easily eroded Clinton rocks, and it is 
to their silicious nature, and the soil resulting from them, that 
the infertility of the valley is due. The Devonian shale and 
the AVaverly also help in the formation of the valley to a cer- 
Ux'm extent,' l)ut the (linton shales are particularly the valley 
rocks. Usually the shale al)ove the ore occurs in the valley, 
and the upper ore (of the three to be hereafter described), 
" with a thin but hard sandstone iniMiediately above it, is the 
highest and cri^t-forming rock of the Poor Valley Ridge. 

As l)efore stated, the ore occurs in l>eds or layers, interstrati- 
fied with shales and limestones. It <liHers much in (piality in 
the difierent beds ; but when at its best, is an oiilitic, greasy- 
feeling, fossiliferous hematite, formed at places almost entirely' 

♦RopubUMliodfroinPartV.of Vol. lV,S«?..-oml SciIh of Geological Survey of Ken- 
tucky,— N. S. Blialer, Director. 



of fnigments of crinoid stems. Other fossils are numerous, 
but by no means reach anything like the proportion of the 
crinoidal remains. 

The ore has not been studied in sullicient detail over a 
large area, where it has been opened in depth, and the over- 
lying rocks are fully exposed, to enable the writer to form a 
theory of it^ formation satisfactory in every resi)ect ; but the 
structure of the ore, in most cases, indicates, beyond reason- 
able doubt, that it was originally a bed of fossiliferous lime- 
stone. The original limestone has been dissolved and removed 
by the solutions which brought the iron and depoited it in the 
form and place of the limestone. The iron has probably been 
derived from the rocks above, and has been gradually removed 
by a process of leaching. 

This ore is by no means a local deposit. It is characteristic 
of the rocks of this period, froniNew York to Alabama, and 
it is also found in the same formation in Wisconsin, of a quali- 
tv that can hardly be distinguished from the New York or 
Tennessee ore. This markSl uniformity of quality and posi- 
tion of the ore show that the waters, at the time of the depo- 
sition of these rocks, must have been very uniformlv charged 
with iron over an area hundreds of square miles in extent. 
There is no similar formation in which iron ore is distributed 
with anything like so great a uniformity, or of which it is so 
characteristic. Other ores are found usually connected with 
rocks of a particular formation, but they are by no means 
coextensive with that fonnation ; they are, on the contrary, 
"pockety" and erratic. Tliis, however, both in quality and 
position, maintains its identity along the parallel mountains 
of the Apalachian series for hundreds of miles. In the 
aggregate, therefore, it presents a mass of ore which is 
practically inexhaustible, and is unequaled by any other de- 
posit in the country. 

In Kew York and Pennsylvania ore of this age is largely 
worked for the supply of blast furnaces ; but south of those 
States it is almost untouched, although in Virginia and Ten- 
nessee a number of small charcoal furnaces and forges have 
been using it for many years past. Their consumption is so 
small that, in comparison with the vast amount remaining, 
what ore they have used is too small for notice. 

There are usually found in the region under consideration 
three beds of ore. These have been found to extend with con- 
siderable regularity for five or six miles each side of Cumber- 
land Gap. Whether they are persistent at a greater distance 
above the Gap than this is not yet known. Ore is found in 

food thickness at many places above ; but the sections taken 
ave not been detailed enough to prove the existence of more 
than one bed, although there is no reason to doubt that the 
others will be found when properly sought for. Below Cum- 
berland Gap, at Speedwell Furnace, two ores have been 
worked, apparently corresponding to the middle and upper 
of the three above mentioned, with the distance between them 
considerablv increased. 

The positions and relative distance apart of the three ores 
are shown in the sections of the accompanying plate.* These 
sections were all taken within a few miles of Cumberland Gap, 
and the most of them within one mile and a half. It will be 
seen from them that the ores are sometimes found at the foot of 
the mountain proper, and sometimes in the Poor Valley Ridge. 
They are of the most value when they occur in the ridge, 
for the reason that there is then a larger amount of the ore 
above drainage level, where it can be much more easily and 
cheaply mined. It is also probable that, at a certain depth 
below the drainage level, the soft fossiliferous ore becomes 
hard, calcareous, and poor in hvn ; in other words, that it ^ 
a]>proaclies the condition of the original limestone, and is 
no Icmgcr profitable to work in the furnace. This opinion is 
not founded upon observations in this immediate region, for 
mining has not yet been carried deep enough to iiscertain the 
fact ; but it is based upon reports of mining operations uix)n 
the sjime ores at other and widely separated ]>laces. AVhen 
the ore occurs in the Poor Valley Ridge, it dips nearly with 
the slope of the ridge on the mountain side, so that there is a 
large amount of it at a uniformly small depth below the sur- 
face ; while, when it is in the mountain, it dips directly back 
from the surface ; and even if it does not change its character, 
and become lean, it will soon be difiicult and expensive to mine. 

♦Thp sections rofcrrod to arc on a supplement in tlio April No. ol TnE ViBonnA& 
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It will be seen from the Hceoiimanying tHjctioiis, that the ditJ- 
taueo between the iipi^er and middle ores varies from seventy 
to one hundred and live feet. The distance 1)etween the mid- 
dle and lower ores is from two hundred to two hundred and 
fifteen feet. [gravity of 3.9, a thickness of eighteen inches, aiiS a breadth 

The upper ore is the most valuable of the three in thisjof ore belt of six hundred feet, there will be present, for each 



in the following estimate of the quantity of ore in this ridge 
it is essential to keep within limits of safety. The ore has, . 
according to the determination by Mr. Talbutt of two sam- 
ples, a sixjcific gravity of 3.94 and 3.91. Assunn'ng a specific 



region. It is soft, very fossiliferous; and much richer in ironJmile of the ridge holding the ore in this position, 538,319 
than the middle ore, although it is not nearly so thick. It, gross tons. This estimate is, however, too great, in tliat it 



has been seen by the writer varying from fifteen to twenty- 
two inches in thickness, and is reported on good authority 
at one place, where a full measurement could not be obtained 
at the tmie of visit, to be twenty-six inches thick. It is the 
only ore that has l)een worked in the furnace at Cumberland 
Gap. There is such an abundance of it in the neighborhood, 
and it is won so cheaply, that there has been no inducemest 
to attempt to utilize the middle ore, which is both thicker 
and leaner thftn the upper. It is hard, silicious, and not very 
fossiliferous. It has Ijeen seen by the writer twenty-seven 
inches thick, and is re|)orted, at other places, to be thirty 
inches. It seems to have been originally a silicious limestone, 
which is now impregnated with iron. It apparently corre- 
sponds to the "hard ore" of this same jHiriod in Pennsylvania, 
while the upper ore seems to be the counter-part of the "soft 
ore" of the same State. 

At Speedwell Furnace, about twenty miles l)elow Cumber- 
land Gap, the middle or hard ore has oeen used in consider- 
able quantities to mix with the soft ore, a purpose for which it 
is weft adapted. This is the way in which the two ores can be 
profitably utilized. The hard ore, although richer and more 
valuable than is now commonly supposed by iron-makers in 
that region, is yet too silicious to work easily in the blast fur- 
nace alone. Mixed with the soft ore, Iiowever, it can be used 
with very good results. 

Owing to its greater thickness, there is a larger quantity of 
this .ore in a given area than of the upper ore, although its 
specific gravity is not so great. 

The lower ore, which occui-s about two hundred feet below 
the middle, is but little known, and never, to the knowledge of 
the writer, has been mined in this region. In quality it very 
much resembles the sotl upper ore ; so much so, that specimens 
of it can scarcely be distinguished from the upper ore. It is, 
however, thin, not having r)een seen by the writer more than 
six or seven inches in thickness. Where this ore occurs in the 
mountain proper, and dips away from the surface, it will be 
of little value, as it is too thin to l)e profitably mined at pres- 
ent under such circumstances ; but where, as shown in the 
lowest section of the accompanying plate, it lies near the sur- 
face of the ridge for a considerable distance, it can be worked 
at very reasonable rates, and a large amount pf ore be ol>- 
tained ; as, with a thickness of from six to seven inches, each 
square vard covered by the ore will yield nearly half a ton. 

The lowest section of the accompanying plate shows the 
position of the ores in the Poor Valley Ridii^e, at Cumberland 
Gap, just below the Tiizewell road. It will be seen that both 
the lower and the upper ores lie here in the most favorable 
position possible for easy and cheap niining, as they arc both 
near Uie surface, and only covered by a slight thickness oi 
overlying material. The upper ore has been mined for the 
furnace at the Gap, beginning down in the valley and working 
upwards towards the crest of the hill, throwing the earth be- 
hmd as each successive bench of ore is raised. In this way 
the pits or benches are easily drained. The cost of mining 
the ore here is only fifty cents per ton. 

This fortunate position of the ores in the ridge is continued 
for several miles oelow Cumberland Gap, interrupted occa- 
sionally by changes in the toi>ography, where longer spurs 
than usual put out from tlie mountain, between streams, but 
returning again to their position on the ridge as soon as these 
are passed. 

The section just referred to shows the slope of the i-idge 
on wliieh the ore lies to be about six hundred feet in width. 
At places lielow, on the ridge, it will exceed this measuremenfj region as three feet thick, and probably Soes^reacli that'thfck- 



assumes the ore stratum and the suface of the ridge to be 
continuous, unbroken by ravines, gulb'es, and streams. No 
accurate estimate of the amount lost in this way can be made 
without a detailed contour map; but it is believed that one 
fourth will be more than ample to cover it. Deducting on6 
fourth as lost in this way, we still have 403,740 tons of ore 
present per mile of the ridge. This estimate is made exclusive 
of any ore below drainage at the foot of the mountain proper, 
for the reason that it as yet uncertain to what depth flic ore 
will be found soft and rich ; and it will be a long time before 
there is any demand upon it in this position. It is simply 
desired to show how vast an amount of excellent and easily 
obtainable ore there is lying almost at the surface. 

Where the belt of the ore is two hundred yards in widtli, 
there will be in the same ridge above drainage one hundred 
and fifty yards in Width of the middle or hard ore. This, with 
a speciiic gravity of 3.1, and an average thickness of twenty- 
seven inches, will contain for each mile of the ridge 462,404 
gross tons of ore. Deducting one-fourth, the same proportion! 
as in the former case, for ore lost by ravines, streams, &e.„ 
and there remain 349,303 gross tons per mile. The estimate; 
of one-fouth loss in this case is much larger than in the other,, 
as the ore lies so deep that it is not reached by many ravines, 
which have cut the upper ore. 

It is impossible to give accurate estimates of the quantity 
of available ore above drainage, where it does not lie in this, 
favorable position on the Poor Valley Ridge, without a most" 
minute study along the whole outcrop of the ore, and a contour 
line map showing its elevations at diflerent points, as it varies 
for every mile of the distance, running out on the ridge when 
that is high enough to hold it, and again setting back at the 
base of the mountain as the ridge falls way in height. 

Prof H. D. Eogers, in Volume I, of the Geolo^eal Reports 
of Pennsylvania, in giving an estimate of the quantity of ore 
of this kind, eighteen inches thick, present in the region 
around Danville and Bloomsburg, Pennsylvania, places it at 
fifty thousand tons for each running mile of outcrop. This is 
based upon the assumption that the soil ore will not be found 
of more than an average depth of thirty yards, ere it changes to 
hard, lean oi-e, which cannot be profitably mined. This as- 
sumption does not, however, prove true in every case, as Prof. 
J. F. Lesley states that niining operations at Bedford, Penn- 
sylvania, have yielded the ore in perfect condition, at a depth 
ot several hundred feet below the outcrop. It is probably safe 




broken, as follows : 

Hard blUciou» ure lu luclie» 

Good ore, soiiiewliHt brukeu . . .21 ** 
Solid ore 21 *». 

Total '-o* »* 



The ]>osition of the ore at this 
point was such that it is bardy 
possible there may have been a 




11,1,. , . -.y cai-etully. A sm- 

{^le block ot ore was sc^en lying near, twenty-seven inches in 
thickness. 

At lower Pennington's Gap, the ore was found standiiiir 
nearly vertical (dip 80°) in the Poor Valley Ridge, and thirtv- 
tve inches m thickness. It is commonly spoken of in th 
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hundred yards. The ore varies in thickness from fifteen to 
twenty-four inches, and it is probably under rather than over 
the average for this region to place it at eighteen inches ; but 



o ■ • — — -' ""— " xi^«*i-^ i^uuica. It lb aimcuit to 
account for tlie presence of these in the ore on the commonly 
received theory of its formation by replacement of limestone 
At many other places between the above mentioned points 
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the ore has been seen, but it was ubukUj only in loose out- 
■crop, not in position whcro its thickness could be measured. 
It vas seen often enough, however, to prove that it extends 
-with great persistency all along the valley, although it may 
•vtay in thickness. 

The qnantity of ore, per mile, increases by many tons for 
■each adaitional inch of thickness of the ore bed, bo ih&t when 
the above noticed increase in thickness is considered, it will 
be seen tiiat the estimate of the amount of ore is considerably 
under, rather than over, the probabilities. i 

Where the middle or hard ore is present, it is safe to estimate 
an amount of it above drainage, for each mile, fully equal toj 
or greater than the soft ore. ^t should be distinctly remem-' 
bered, however, that these last estimates are mere approxima- 
tions, and are not based upon sufficient data to render thein ^ 
worthy the credit duo to the first estimates, which were 
fimnded upon more detailed observation. 

ftHRlity of the Ore. — The soft ore is of excellent quality, 
producing about fifty per cent, of iron, and working easily m 
the furnace. The ha«i ore is more silieious and poorer in 
iron, and will probably require admixture with the soft ore to 
enable it to bo smelted successfully. The quality of throe 
samples of ore, from the immediate vicinity of Cumberland 
Gap, is shown by the tbllowing analyse? by Dr. Pdter and 
Mr. Talbutt, from samples collected by the writer : 



Iron poroxli 
41iiii>T"* ■ ■ 



Bslplitailo acid... 
"lUcft viil It-"*"**' 
anUiwdi 

Total... 



PTOtuildsof Iron. 



No. 1 is the upper or soft ore from the valley near the Vir- 
ffiaia road, a short distance above Cumberland Gap. — No. 2 is 
the same ore from the ridge below Cumberland Gap. — No. 3 
is the middle or hard ore from the ridgo near the same place 
as last noted. 

The above analyses show in all the samples a workable per- 
centage of iron. The amount of phosphorus present is de- 
cide^ lees than is usually charactoristic of the ore at other 
places. As a rule in other States, this ore is decidedly phos- 
phatic, and produces acold-short iron ; but it proves to be ex- 
cepUonally pure in this vicinity. 

■ Tor comparison, there is herewith appended the followint; 
Analysis of tiie htu^i ore of the same geological period Irom 
Bysart'a mine, Huntingdon county, Pennsylvania, by Prof. 
Persifor Frazer, Jr., of the University of PenuBylvimia: 

- - ■ i8.«t It will be seen that it is very similar 

n!w|in constitution to No. 3 of the analysee 
*-J*ijust before given, except that it contains 
»«^la larger proportion of alumina and 
liisj phosphorus. 

^np^ 'sis, by Dr. reter and Mr. Talbntt, ol the 
HauStto'iroD". :".'.: wiulpig iron made at the Cumberland Gap 
Furnace from the soft ore of the upper bed. It is a cold-blast 
charcoal iron, of excellent quality and groat strengtli. It is 
used for car-wheel purposes. 

Analysis of cold-blast, charcoal pig iron, Cumberland Qiip 
FuiTiace: 

This iron is hauled to Powell's Kiver 
and boated down to market at Chatta- 
nooga at times of high water. It is man- 
ufactured very cheaply at the fumaci' ; 
but the expense, risk, and uncertainty of 
the transporation to market, greatly re- 
duce the profits on its manufacture, 
and leave only a narrow margin at 
present prices for iron. 

The cheapness with which iron can be manu&ctured at this 
place will be realized when it is ondeistood that the ore is do- 



anpbltic I 
ODmblDttd 

BIIICOD.... 



■■(tMaluiD. 
pMubonw. 
Snip&ur 



livered at die furnace throat for one dollar per ton, thus cost- 
j ing only two dollars to the ton of iron for the ore. 

Furnaces lower down in Tenneesee and in Alabama, smelt- 
[ing ore of this kind with coal or coke, produce iron at as low 
or lower prices than in any other part of this country. It is 
I stated, on very competent evidence, that tlie Roan Iron Fur- 
' nacea of Rockwood, Tenpessee, make iron for less than fifteen 
I dollars per ton. 

With a railroad fr^m the cjsntral part of the State tlirough 
the mountain at Cumberland Gap, so that the Kentucky coal 
can be used with this ore, this locality can produce iron as 
cheaply as any other point in this highly favored valley, and 
can place it in market at lower rates — It is destined to be one 
of the great iron-manufactnring r^ons of the country ,and only 
awaits facilities for the transportation of its product to inaugu- 
rate a wonderful development of its resources in this direction. 

Copper, •!«.— ConUnn«4 fk«m Pac« "77. 
On these properties, prospecting shads have been opened, from 
which ores of different qualities were obtained. At Peach Bottom 
Creek, the ruins of the old Pine Hope Forge and Furnace are still 
to be seen, where, 60 years ago, the iron ores of this vicinity were 
I converted into metal, but meeting with the same ill-success as at 
other places wherever this cupriferous gossan has been used, it was 
ultimately at)andoned. Some of the gossan broken open at this 
place, contained beautiful crystals of carbonate of copper. 

Passing thence N. 54° £., no opening has been roade on the 
lead until the Whitmore mine is reached, 6 miles southeast of Hills- 
ville, where it crosses the Volunteer Road. The rock strata here 
consists of talcose and mica, slates, with imbedded garnets. The 
gossan lead is an important one, cropping out on the north-east 
declivily of a steep ridge. To these slates succeeds a heavy stratum 
of hornblenic slate, in which a vein of quartz and manganese is to 
be found, south of which comes another stratum of trappean rock, 
very compact, almost vertical, and fracturing into rhomboidal 
blocks. 

Passing thence along the lead, there are no other developments 
in Carroll, though here and there the gossan indications are found 
well displayed. 

Passing thence into Floyd county, we find the lead opened at 
the Hylton, NowHn, Weddle, Bear Bed and Toncrey mines. 

The HyUon mine is about 10 miles south of Jacksonville. It has 
been but recentlyopened, andso lar presents a fair showing for ore. 

The other properties just mentioned belong to the Meigs County, 
Tennessee, &• Virginia Mining Company. TTiey embrace an area 
of 1,000 acres, extending along the lead about three miles. 

Beginning with the Toncrey mine, although the most northern, 
we first notice the old and neglected iron fiimace. Erected 70 
years ago, as the Shelor Furnace, it was continued in blast until 
within a few years past. The copper contained in the gossan, ren- 
dered the iron unfit for ordinary purposes, and it was altandoned. 
This furnace is driven by the waters of the West Fork of Little 
River, which affords abundant power at all seasons. The estab- 
lishment is in good order, and, for a sum not exceeding f 500, could 
be easily converted into a copper smelting furnace, as scarcely any- 
thing is to be done but to reconstruct the furnace, the blast and 
other machinery being in good condition. I have learned that a 
mason, who has been engaged at Ducktown in such work, offere to 
put the establishment in perfect order for that sum. Here arc all 
the necessary ore floors, coal houses, blacksmith shops, &c., so that 
with this small outlay these mines can be stimulated to their full 
extent in keeping it in operation. I am confident that these mines 
are capable at once of keeping two blast furnaces in constant op- 
eration, reducing each 10 ton per day. From the Toncrey mine, ■ 
it is down grade to the furnace, distant one-fourth of a mile. 

The Toncrey mine is six miles south-east of Jacksonville. Work 
was begun upon it in 1854, though nothing has been done towards 
excavating the ores for shipment, the work being mainly directed 
towards opening the mine. This has been effectually done. There 
is an immense outcropping of gossan on the surface of the ridge, 
which led to its use for the iron works, the depth of the iron ore 
reaching 30 feet. A shaft which has been sunk through it, reaches 
the copper vein only 2 feet beneath it — that is at a depth of 31 
feet below the surface. This gossan outcrop is 60 feet wide, and 
serves to indicate great width in the copper vein, which, on run- 
ning in the tunnels, was found to be the case. 

There are two tunnels driven in upon the vein, situated upon the 
declivity of the ridge. The lower tunnel is driven in from the 
north side S. 40° E.,so as to cross the lead, whieh has a course N. 
54° E. This tunnel reaches 245 feet, through a hard gneiss rock 
with quartz veins. Through the crevices of the quarti, there are 
found small clusteis of native copper. The main object had in 
view in excavating this tunnel was to obtain a drift for the upper 
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gallery, expecting too, that it would intersect the vein at a lower 
depth. 

The upper tunnel is situated about 70 feet above the lower^ and 
has been driven in through gossan and vein rock to a depth of 
300 feet. When this upper tunnel was first opened, it was inju- 
diciously driven in too far to the left of the vein, but in carrying 
in a cross-cut to the right, about 40 feet from the entrance, the 
vein was reached at a distance of only 20 feet. It was then fol- 
lowed for 250 feet, through a soft talco-mica slate, several cross- 
cuts being run off to the right and left, so as to test the width of 
the vein. Throughout this whole length, the vein is traced with- 
out any intermission — increasing in richness and width as the depth 
descends. The cross-cuts and the tunnels, driven in parallel to the 
main drift, expose the vein in a most beautiful manner — the inter- 
vening partitions, which have never yet been stoped out, consist- 
ing of solid banks of ore, in all its varieties, but mostly the oxides 
and black sulphuret. As only 32 tons of ore have been shipped 
from this mine since it was first opened, and as the ores exist in 
such rich abundance all along its walls and roofs, it may be readily 
inferred that the company had but one object in view — to open 
their mine to its fullest extent before raising their ores. Conse- 
quently, they have been content to drive a tunnel of 6 feet width 
through a 30 foot vein,, only bringing out such ore as they had nec- 
essarily to excavate in driving forward the tunnel. Thus they have 
exposed sometimes the centre of the vein ; then by a cross-cut, 
they have run to its northern side ; then by another, to the south- 
em: and from each of these branches carrying along tunnels 
parallel with the main trunk. They have thus exposed this vein 
for 300 feet, proving it to be one of great depth, with a width of 
30 feet, the dip being to the S. £., at an angle of 45 degrees. The 
average per cent, of the ores raised is found to be 16. As soon as 
the lower tunnel is completed, 'and has effectually drained the 
upper, there will be no limit to the ores which may be excavated 
from its tunnels and chambers. In many of the mines these chajn- 
bers are already formed by the continual raising of ores ; here, 
however, the intervening partitions between the tunnels yet remain, 
and will afford, by stoping, an incalculable supply of rich ore. 
Leaving out of consideration the worthless tunneb run in upon the 
side of the hill, and only estimating those which have led to the 
there is a drivage in levels of about 500 feet, into which three 



vem, 

shafts are sunk, so as to ventilate the mines perfectly. 

Capt. Hanley regards this as l^ing a cross vein, the main lead 
being to the south of it across the ridgp. If so, it adds not only 
to the interest of this region, but to its value and permanence. 

The Nawlin mine is situated about two miles to the S. £. of the 
Toncrey, "across the ridge,'* which is composed of a hard hom- 
blendic rock. On it a shaft and tunnel have both been opened, 
the shaft being 60 feet deep and the tunnel 50 feet in length. The 
width of the mineral lode is estimated to be 60 feet, from which 
ores of good quality were raised. The gossan outcrop is still found 
to be large, and lies adjacent to a massive quartz lead. I obtained 
at this mine some fine, large specimens of magnetic oxide of iron. 

The WeddU mine is opened three-fourths of a mile south of the 
Nowlin, being about three miles from the Toncrey, and ten miles 
from Jacksonville. From a shaft, 68 feet deep, and passing 30 
feet through the gossan, ores of good quality, consisting of car- 
bonates, oxides and smut ores, had been obtained, lying between 
walls of gneiss and mica slate. As it has been several years since 
work was carried on at this mine, I had no opportunity of examin- 
ing anything beyond the rock to be found around the shaft. There 
are substantial buildings erected for ore floors and whims, and 
laborers' houses, and the shaft is well-timbered. The country is 
not so favorable for mining as it is either at Toncrey or Nowlin, 
being more level, and consequently not admitting of tunneling, 
unless at great expense. 

The surface indications are very good, consisting of quartz and 
gossan. 

To the north-east of these mines is the Bear ^^</of Capt. Hanley, 
which I propose to designate as the Laurel mine. On a prospect- 
ing jaunt, Capt. Hanley crept in underneath the thickly clustered 
laurel branches, through which the rays of the sun could scarcely 
penetrate, and found a bear bed, freshly made, and near to it a fine 
outcropping of gossan. The denseness of the laurel bushes has 
not admitted of any farther examination into the lead, but there 
is every reason to believe that it is the same with those just de- 
scribed, being to the N. E. of the Toncrey mine. 

Continuing the examination of this lead N. 54° £. from this 
.interesting locality, it may be traced till it crosses the Blue Ridge 
into Franklin county, being immediately south of the soapstone 
stratum. Just as it passes into Franklin county, Mr. Howell, of 
Jacksonville, has opened the lead, sinking a shaft about 40 feet 
through gossan and miea slate, and running in a tunnel some 200 
feet on the side of the ridge, with fine prospects for a valuable lode 
of ore. This gossan, like that at Toncrey and elsewhere on this 



lead, is highly impregnated with carbonate of copper The heavy- 
outcrops of gossan existing here had led to their use, in former 
years, for supplying an iron furnace and forge in their vicinity r. 
but the same objection being had to the metal, that it would not 
weld, caused them to be abandoned. 

\Tohe amUmisd.] 

The Riohmond and Southwestern Railway Crompany was incorpo* 

rated by the Legislature February 2d, 1880; it has also been incor- 
porated by the Legislature of Kentucky. The corporators named 
in the **Act" are : — ^Wm. Amory, Jr., Walter M. Sweet, Parker C. 
Chandler, Wm. Frazier, Francis H. Manning, Otis Kimball, and 
Edward C. Ellis ; these are also the first board of directors. The . 
annual meeting of the Company may be held at Washington City 
or elsewhere. This company is authorized to build a railway ''from 
any point they may select at or near Pound Gap, or Cumbertand 
Gap, on the southwestern boundary of the State of Kentucky, pas- 
sing through the counties of Tazewell, Bland, Giles and Craig by 
the city of Richmond to such point as may be selected by said 
Company at tidewater in said State of Virginia," provided it does 
not interfere with the franchises or privileges of the James River & 
Kanawha Canal Company, or the Buchanan & Clifton Forge Rail- 
way Company. — It is authorized to connect or consolidate with 
other roads, and other roads connecting with .it may subscribe as 
much as a million dollars to its stock ; to borrow money at 7 per 
cent, or less, to mortgage its property, etc. It may receive prop- 
erty of any kind in payment for subscriptions to its stock ; mining 
and manufacturing companies may subscribe thereto, It may ac- 
quire title to and hold, manage, mortgage, sell, etc., real estate to 

any extent, the same as a natural person, only it must dispose of 
all such (except what railways may hold in Virginia) within 30 
years from the completion of its road. It may also construct 
branch roads from its main line, not over 25 miles long, and may 
extend its road into other States, under the authority of those States* 
The railway company thus clothed with unusual powers, — but 
not greater than are necessary for a company to have that must 
look largely to the development of the regions it traverses for re- 
muneration for its outlays, — we have good reasons for believing 
has already secured a deep-water terminus at Gloucester Point, oppo- 
site Yorktown and on the same noble harbor, and that, sustained 
by Boston capital, it contemplates the immediate construction of a 
double track, narrow gauge railway from that point up the Glouces- 
ter Peninsula to West Point, thence to Richmond, and thence by 
an air-line to Lynchburg, from which it will cross the Blue Ridge, 
probably by way of the Peak's Gap, into Botetourt and ^th^n 
through Craig, Giles, Bland, Tazewell and Russell counties, and on 
to Pound or Cumberland gap, and thence, by the shortest route, 
across Kentucky to near the mouth of the Ohio. — This line will 
cross every grand division of Virginia and every one of its geologi- 
cal formations. rTo catalogue the economic resources of the region 
it will traverse would fill an issue of The Virginias ; and yet we may 
have that to do, in the interest of development, at no distant' day. 

The Washington and Virginia Mining Co. has leased 

the David Combs farm, Stafford Co., Va., on which is a deposit of 
magnetic iron ore. This is on the head waters of Aquia Cr., 2 ms. 
below Tackett's Mill and 12 above tide-head This is on the 
eastern iron ore belt of the Archsean region of Virginia. As ana- 
lysed by the chemist of Schoenberger, Blair & Co., of Pittsburg, 
Pa., its composition is ^.31 percent, silicic acid, 0.003 phosphorus, 
62.73 metallic iron, and about 10 per cent, of titanic acid. — ^The 
lessees believe this will prove a good ore for "fix," or "fettling,'^ 
ores which now command Jfi6. per ton at Pittsburg. We had 
something to say about the Virginia titanic ores last month. 

This is on the Quiyough (of which Aquia is but a corruption)* 
Creek of Capt. John Smith of famous memory, and it may be is. 
the very mine he went to see in his remarkable voyage of di^overy* 
in 1608, when, having rowed up the Quiyough as far as he could 
go in his "bote," "he marched 7 or 8 myle before the^came to 
the mine," which he describes as "a great Rocky mountaine like i 
Antimony; wherein they (the Indians) digged a great hole with 
shells and hatchets: and hard by it, runneth a fay re brooke of 
christal-like water, where they wash away the drosse and keepe the 
remainder, which they put up in little baggs and sell it all over the 
country to paint there bodyes, faces, or Idolls; which makes them 
look like Blackmoores dusted over with silver." — Newport had 
told him this stuff was half silver, but his description is that of 
micaceous ore, the basis of the fashionable, spangled paints of our 
day. May it prove silver to the iron-workers is our wish. 
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Iron-making in Virginia in 1732. 



By C<>l. Wm. Byrd, F. R. S., of Westover. 



CONTINI'BD PROM PA(;E 6o. 



The way of raising the oar was by blowing it up, which Ope- 
ration 1 saw here from beginning to End. They first drill'd a 
hole in the Mine, either upright or Slopeing, as the grain of it 
required. This hole they cleansed with a Sag fasten'd to the 
End of an Iron with a Worm at the end of it. Then they put 
in a Cartridge of Powder containing about 3 Ounces, and at 
the same time a Reed full of fuSe that reacht to the Powder. 
Then they ramm'd dry Clay, or soft Stone very hard into the 
Hole, and lastly they fired the fuse with a Paper that had 
been dipt in a Solution of Saltpetre and dry'd, which burning 
Slow and Sure, gave leizure to the Engineer to retire to a 
proper distance before the Explosion. This in the Miner's 
Langna^ is call'd making a Blast, which will loosen several 
hundredweight of Oar at once; and aft;erwards the Laborers 
easily separate it with Pick-axes and carry it away in Baskets up 
to the Heap. At our return we saw near the Furnace large 
Heaps of Mme with Charcoal mixet with it, a Stratum of each 
alternately, banning first with a layer of Charcoal at the 
Bottom. To tnis they put Fire, which in a little time spreads 
thro' the whole Heap, and calcines the Oar, which aft;erwards 
easily crumbles into small pieces fit for the Furnace. There 
was likewise a mighty Quantity of Limestone, brought from 
Bristol, by way of ballast, at 2s 6 a Tun, which they are at the 
Trouble to Cart hither from Rappahannock River, but contrive 
to do it when the Carts return from carrying of Iron. They 
put this into the Furnace with the Iron Oare, in the propor- 
tion of one Tun of Stone to ten of Oar, with design to absorb 
the Sulphur out of the Iron, which wou'd otherwise make it 
brittle. And if that be the use of it, Oyster Shells wou'd cer- 
tainly do as well as LimeStone, being altogether as strong an 
Alkali, if not Stronger. Nor can their being taken out of 
;Salt water be any Objection, because tis pretty certain the West 
India LimeStone, which is thrown up by the Sea, is even bet- 
ter than that imported from Bristol. But the founders who 
never try'd either of these will by no means be perswaded to 
go out of their way, tho' the Reason of the thing be never do 
•evident. I observ d the richer Sort of Mine, being of a dark 



Colour Mixt with rust, was laid in a heap by itself, and so was 
the poor, which was of a Liver oi* Brick Colour. The Sow 
Iron is in the Figure of a half-round, about two feet and a 
ha^lf long, weighing 60 or 70 Pounds, whereof 3000 weight 
make a Cart-load drawn by 8 Oxen, which are commonly shod to 
save their Hoofs in those Stony ways. When the Furnace blows, 
it runs about 20 Tuns of Iron a Week. The founders find it 
very hot work to tend the Furnace, especially in Summer, and 
are oblig'd to spend no small part of their Earnings in stroni; 
Drink to recruit their Spirits. Besides the Founder, the Col- 
lier, and Miner, who are paid in proportion to their Work, the 
Company have several other Officers upon Wages^a Stock- 
taker, wno weighs and measures every thing, a Clerk, who 
keeps aii Account of all Receipts and Disbursements, a Smith 
to ^oe their Cattle, and keep all their Iron work in repair, a 
wheel- Wright, Cartwright, Carpenter, and Several Carters. 
The Wages of all these persons amount to one Hundred 
Pounds a Year ; so that including Mr. Chiswell's Salary, they 
disdurse 200£ p. Annum in standing Wages. The Provis- 
ions too are a heavy Article, which their Plantations dont yet 
produce in a Sufficient Quantity, tho' they are at the Charge 
of general Overseer. But while Com is so short with them, 
there can be no great Increase of Stock of any kind. 

•'Having now pretty well exhausted the Subject of Sow 
Iron, I askt my Friend some Questions about Bar-Iron. He 
told me we had as yet no Forge erected in Virginia, tho' we 
had 4 Furnaces. But there was a very good one set up at the 
head of the Bay in Maryland, that made exceeding good work. 
He let me know that the duty in England upon Bar Iron was 
248 a Tun, and that it sold there from Ten to 16 pounds a 
Tun. This wou'd pay the Charge of Forging abundantly, but 
he doubted the Parliament of England would soon forbid us 
that Improvement, lest after that we shou'd go fartJier, and 
manufacture Our Bars into all Sorts of Iron Ware, as tliey 
already do in New England & Pennsylvania. Nay, he nues- 
tion'd whether we shou'd be suffer'd to cast any Iron, wnich 
they can do themselves at their Furnaces. Thus Ended our 
Conversation, and I thankt my friend for being so free in 
communicating everything to me. Then, aft»r tipping a Pis- 
tole to the Clerk, to drink prosperity to the Mines witn all the 
Workmen, I accepted the ^kiud ofter of going part of my 
journey in the Phaeton."' 
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7 ARMING, IRON ORE, AND 

TIMBER LAND FOR SALE. 
On James River, Alleghany Co.,Va., 

at i^liftnn Forge, the junction of the Chesapeake & Ohio and 
Hiichanan and Clifton Forge railways. Tract includes i.aoo 
acresof Fii«t-class, well -improved, James River forming land; 
fine mineral springs ; a large body of superior pine and oak 
timber .'and a fine deposit of iron ore (an extension of the noted 
Callie Furnace beds). Water supply abundant. In a rapidly 
, healthy and picturesque region. Will sell, on rexson- 
. the whole or any part of this esute. For inlbrma- 

DAVIS A. KAYSER. 
Suunton Va. 



improving, 
able terms 
tion, addresN 
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ATNTS AND MANGANESE. 



I oflfcr for lease, on liberal terms, the deposits of IVf ansa- 
nefM» and Mineral Paints* con^sting of Ochre, 
Umber, 'leira di Sienna, Carbonate of Iron, &c , upon my es- 
tate near Fishersville ]>epot, on Chesapeake & Ohio Railway 




Kanaua. at Suunton. Va 



SAMUEL H. STEELE . 
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YNCHBURG IRON, STEEL, 

AND MINING COMPANY. 

Works at Lynchburg, Virginia. 

Mamifoctiimrs of Bar and Loop Iron, Railroad 8pikes, Fish 
Plates, and Kolts. Also, Machine Work of all descriptions. 

Kp«el4lti«i — Bbst Furnace and Rolling Mill Machinery, 
Hydraulic Cotton Hcrews, Mining Machinery and Bridge Work 
of all kinds. Office, 319 Walnut Street, Philadelphia 



dge^ 
, Pa. 



pOR SALE, 



As a whole, or in parcels, 

I 

i27^ooo Acres of Virginia Agricultural and 
Mineral Lands, on James River, 

about jo-milcs from Lynchburg. The ores are hematite and 
specular. There is one iron blast furnace on the property. Pos- 
•essloo will be delivered to the purchaser without delay. 

Address the undersigned. ^ ^ ^ , 

FRANCIS T. ANDERSON. 
Court of Appeals, Richmond, Va. 



T WISE NORTON, 

J • 2023 N. 18th Street, 

Pliiladelphia, Pa. 

Commisfirfoner of Deeds 

for Virginia, West Vii^nia, Kentuck)r, and North Carolina. 
Having made Virginia, West Vir^^iuia, and Kentucky land 

title* a special study for years, and being familiar with the titles 

to the large surveys, 1 am prepared io iumish reports upon the 
I same, with abstract, plat and connected map of adjoining sur« 
' veys Also North Carolina, Tennessee, and Georgia titles a 
; speciilty. Titles examined and perfected, taxes arranged, as- 
: scssments reduced, geological reports and surveys superintended, 

laiid platted and mapp^, conveyancing generally attended to, 
.' at moderate charges, buimpeacnable references given when re- 
j uuired. Correspondence addressed to J. Wisf. Norton, P. O. 
■ Box 1879, Philadelphia, Pa., will receive prompt attention. 

i IRON LAND FOR SALE. 
200 Acres on West Sloix) of Bhie Ridge, 

! J miles south.west from Pavidia >rmes, Chesapeake & Ohio 
i Railway, and in same iron beh. (See January No. of Tiif. 
' ViR4;iNiAS.) Terms reasonable. Examination of land zuul cor- 
respoiidence invited. Address 

G. B. STUART, 
Waynesboro, Va. (C. & O. R'y.) 

VJiT A. BURKE, 
^ ^ • Staunton, Virginia. 

Sole Agent for Nutallburg Coal & Coke ; 

The best steam coal on the market ; coke superirr to Con- 
nellsville. 

Shipper of Kanawha Splint and Gas Coals. 

Points of Shipment:— Richmond, Va.,and Huntington, West 
Virginia. • 

TZ ANAWHA, WEST VIRGINIA, 

Coal Lands, in Large or Small Tracts. 

Mineral I^nds in Virginia for Sale. 
Addrt^ss A. G. OR1NNAX, 

Near Orange C. H., Va 



ATANGANESE. 

GEO. G. RLACKWELL, 
Manganese Merchant & Universal Broker, 

Richmond Buildings. 36 Chapel Street, 

Liverpool, England. 

Is open to handle this ore by purchase and for consignment. 
(aiarantecN good value. 

r^OAL AND TIMBEll LANDS 
V I-'OR SALE OK LEASE. 

The undersigned, as President of a I Jind Company, lias fur 
sale or lease, on fivorable terms, some of the best c<mJ and tim- 
ber lands in the New River District, on the line of the Chesa- 
peake and Ohio Railway. The coals on these lands are the 
0«>lciniS Ooal9« the coke from which i^ now so muzh in 
demand for blast-fiimace and other metallurgical uses. For 
further information and terms, apply to 

SAMUEL COIT, President: 
Hartford. Connecticut. 

^IIE OLD BLACKFORD 

FOTIGE PROPERTY, 

Including Water-power and Over (MX) 

Acres of Land, 

On IlawkahiU Creek^ BeUno Luray^ P<i^^ 
County^ Virginia^ 

And on line of Shenandoah Valley' Railroad, is hereby ofierml 
for sale. For terms, etc., address 
Lock Box Ml, 81— t— t ▼•* 

FIRE CREEK COAL AND COKE 
COMPANY, 
Fire Creek, Fayette Co., West Virginia, 

MINRRS OP 

Red Ash Bituminous Steam Coal^ 

and manufacturers of H«rd Coko. All correspondence sboCdd 
be directed to M. KKSKINB MILLER. 

Sales Agent and Business Managw. 

SxAimTMf, Va. 
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May, 1880.] 
A LEX. F. KOBERTSON, 

Attorney at Law, 

Staunton, Virginia. 



TJUDSON & PATRICK, 

Attorneys at Law, 

Staunton, Virginia. 

Pncilce in ihe Courti of Auguiu and id)Diniiic couniici. 
LuidiiilnaiiKciallv. Rilcrby permiiiion to N.T. Cailcll, 
OuhiCT AuBiHU Nalional IlaiiV; I'hiK. A. Ulatut, Cuhw, 
Nillonal Valley Bank. 

J. ttuDdiaph Tiicktr, H, Si, Cm. Tucttr, 

^irCKER & TUCKER, 

Attorneys at Law, 

Staunton, Virginia. 



-T^U 



Counselors at Law, 

Charleston, Kanawha Co., West Va. 



The Virginias. 



FED. HOTCHKISS, 

' Staanton, Virginia, 

Consulting Engineer ; 

liiamlnea and Repom on Hincial Landi anil Ihcir Titles 
akM Geological and 'I'opofiirapbicaZ Surveys. MapH,^*:. Ma 
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p- 0. VINCENT, 

Civil Engineer ; 

No. 14 W. Main St., Stannlon, Va. 
C FISHi5R MORKIS, 

Mining & Civil Engineer; 

Quinniinont (C. & O. ll'y), W. Va. 

Mineral and other Lond^ Surveyed, Mapped, and Reported 
on; Mine« opened, surveyed. &;. I4 locatei] in the New '" 



a Works MILNtLS & HOUCK, 

'bowron, f. C™'"''' " 



Analysis of Ores, Minerals, and 
Technical Substances. 



Patented. 



AVriLLTAM A. QUARRIER, 

Attorney at Law, 

Charleston, West Va. 

Jlagh W. Slieffey, J;", lli.mKJr.l"er. 

CHEFFEY & lUIMdAllDNKIt. 

Attorneys at Law, 

Staunton, Virginia. 
'pHOMAS 1). liANSON, 

Attorney and Counselor 

Staunton, Virginia. 
r\" & A. II. FULTZ, \ 

Attorneys at Tjaw, [ 

Staunton, Virginia.] 
p FFlWrrER, (MlAmA (UlATTAN, 

Attorneys at Law, 

Staunton, Virginia. 



pLUER & NELSON, 

Attorneys at Law & Real Estato Agents, 
Staunton,. Virginia. 

of «ny kind in Virginia re™eifallv ioliciicd. 
n-UwI refcrencwi fumiiheJ wlien deMred. • 




HUGH M. McILHANY, 
Wholesale and Retail Dealer in 

Hardware, Cutlery, &e., 

Augusia St., opp. Courl-house, 

Staunton, Virginia, 

A E. Mir.LER, 
^^' Staunton, Vii^inia. 

Hardware, Cutlery, &c., 



T" 



HE VALLEY VIRGINIAN, 

Staunton, Virginia. 
S. M. VosT & Son, Proprietors. 

Terms: J2.00 i>er year. 

The ViK<:rMAT< i< an independr^nl Republican newtpner^ 
:vQ«d principally 10 Iheinlereils of iheOreai Valley, ami iSin- 



f olher veikly 
libiniC medium, 

id>r&i:.. >i hai 

tuus will find il w iheir ail 



lIjjt tor Arming, paiinf, and mine 
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HE "STAUNTON SPECTATOR," 
129 E. Main Street, 

Staunton, Virginia, 



loldat 3 



^\?iiMivcn»in| DiGDiiin-. Li IS ui»urpaited. 

Subscription Price, Ja.oo per annum. 

The "SmCTATOn" li published every Tuesday morning, at 
^tauniOD, Augusta county, Va. 

Aiiguua county ha* a ihrifly agrleuliural and manu&cturiiii 
wpuliilion of upwanli of 30^x10, and the landt an very Icnile 
■nd productive, and il ia by Sir the noit puputoiu and wealihy 
lectiun ofihencBt Tnlky of ViiEinin. 

Siaiuitonkllwcouniy-HUorAuguiia.with a popiilarian of 
■pwardi of 6/™, and ■ very Lii]{e adjacenl pauulalion not luw 
rmbracBl wltliln the city limits. It !• noted lur il« fine Pcouk . 
['iillet!«af very hiiHi grade, which are ailended Irr about ton 
young ladki ftum bouihem, NonherB and Weiiem Staiei, tht 
liraded fuhlie SchwJi, aiid Htaer nale and female schosbor 
L. .1. „j. ,. ,. _... .1 ,. ^ ,^|. principal Stau ia- 



ilieDcaTandbumhudlhe lifii.. __, 

a busiaesK of orcr li,Dai,unD. tnm Ibuadricn, iiiKliln 
<laor,tai1i and blind Eiaufle!!, kc. llic city hai alu 
rrecu:dbiewater.varlB,uacai,iofabuut*iixi,an. 'rh 
Kailrnad, a branch urtbeHallinoRanJUhio kailwar,! 
the Cheiapeaka and Ohio grand ihroji(li line at ihh pel 
Tra»«llera and pleasine.Meken wiUBiid Slaumon a 



Lunuie Aayhin and Ifae tmdIMlon fcr 
,...,...,-..'._. .. ■a.k.dolai 

UneiAopii, 



UnderHcLaln Proccsa, 



ALL PUIlKmiM \ 



., _ , By the iimjHT niiplk-n 

ntlhtn [Niliit,itnilMA«tniramtlvi>lyi>inAll ciM, 
hiivi> ri>|Htlrnl nld rootn, uuidf ihuhI an unwnilh] 
riirtliiM- n-pnlrn, mill GXtPiiiU-il tliHr itH-ruliir«» 

By Ihn |inidiicUiin nt Ibln iwltit, WPhavcmiirK 1 
diiuhlo till- value utlluniul sliert In.u (ca- rm. 
luirpniieii. EntlmnUwcAn^iilly aiul |>mrot>tly in 

I npiillnitlnii. .\11 work wnrmiileilniKl willHIm- 



Klve 



PERSONS WISHING TO MAKE 
investments in Iron and Coal Lands 



They Rtferto— A.A. Low, Bros, and C. f. Hanlinsw , 
v.: (Ico. F. McCleaneandWm. J. LewiH, PLUiburg, P«.: W. 
W. Manln, AltcKhany City, Pa.; John Means, Ashland, ky, . 
A. S. Winstuw, CiKinnali, Ohio. 



n niily Iw Inunil M our ntore. 
i>lw'11 IttA Hie Uwlo, hilt empluyminiwn in 
luily It. The roinilfUlnn ot thin paint linn l> 



II, vi'iin* lonvdtoketiiourl .. . 

yanr, mul not tu.m-ll to Ibe tiwln KenemllT. All n>|>- 

rewnutloiiH mule by putlm oulolile ol nur emiiUij- 



ulot pnliit. Helnlft- Tnofit enateJ Klih 

UerllniMi'n nixl nainea ot oirpumllonH nml 

',t\ nuilerlftt nnit worknuuixhliiturnlflmliin 

'Einmlnatlnn otroni nnd cMtmtite nl ct>al miule 
free <it <-har|te. 

OEi). W, MAY k CO„ ftnio Pmiirlwnrts 
Nn. AuEORtiiHt^ SUiuiuon, Vn, 
Wlialerala And Ketitll DniKEIftH, 
L. LEWIR KAOENDOHPR. (leil'1 Am. 






w 



IRE TRAMWAYS. 



plMl of iLSllui, 
(lUgU, Thiiy 
not affcded by I 
They- -■ 



igriciiltural products,— tiptdlllf lllflDl [gr 

thi Ft* Slnr ud Iiuvii Cnl-Si ~ 

una tbt Sinn to tht SiUnf, li pluo cC 



TaR AMEHtCAN WlHB RdPR TRAMWAY Co.. 
S7i Walnu: HIRd, Philiildphia, fa. 



srrx: 



■■ was the lint paper etiablished at Ihls pbce, 

and 11 1^ now in its sjih volume, under li> ' 

inUiserthan tbu that of 



ririlnia, 
Methanj., iradnmenand oihw^, wishing MicSII ih 

ilnjtlng ihe ■■S|ieelal.ir" .is ibc mnliun i 
The Job OHtt a cijuipped wiih ~ 



■wrilB. Addre 



TS^ATIONAL VALLEY lUNK 

of Staunton, Viiginift. 
Designated Oqjository and l'inan<:i.il Agent 

of United States. 
bpllilBtMt,ta«-DOO; SupluudIUhtiidEnaii.t200.W. 



H. W, ehelTey, Prei. 



Vint National tiank. 
.II.,H,Slnan,VLce-PiM. 



P- Cadetl, tju'hi 

A UGUSTA NATIONAL BANK, 
■'*■ Staunton, Virginia, 

Colleclioin In Virelnia an.l West Virginia pmniptly ailended 
in and n:n1itled on duy <.f laymenl, M luweM mtei of exchange. 

Ne» York CorTBpnmlenl .,_. .Chemical National Kank . 

Cincinnati Cooopondenl Merchanin' National Bulk'. 



\riRGINIA HOTEL, 

* Staunton, Vii^inia. 

The "Old Reliable." The People's Favorite. 
Coinplete in all its Appointincnte. 

^cdtoji.oo 



T AFLIN & RAND POWDER CO 

■*^ AltlST.l llOnK, Ageut, ' 



Stannlon, Virginia. 

wninplly aitended to Addma 



84 



The Virginias.- 



[Number 5. 



■be bail, if b« Ihc vciy be» in the ciiv, cii 
■pecubitlvc Innunent. ll will be lubiUvi 
lahi^, ExunlBalida invited. 



r\ W. E. READ & CO., 

Dvalera Bpd OimmUalon VKrcbi 

ORES, METALS 



Virsinia Gold.-Tl.c Rappabamiock mne l«8 ^i^^ Pumaoee.-Il » rumored that two are 

100-horBc-I>awt>r IwUer. 1 be thitagoA Irginia ' soon to be erected at Buchanan, Botetourt Co., Va 

60-hoRe-ijower l«ilw on H'ej^ay Victoria Furnace, Louisa Co., Va., is to b^ put 

in blast Boon. The rollins mill above Lyneb- 

burg ift now at work Tbe conBlruction of a 

Want riimscc in Lynchburg baa been begim by the 
fi«.d^r^nd .hep'ro^ny one "of . ,"J '^""''",' '"'"' ,""" ""-' I"--™'!""™ """ S''";-'.""""s Lj-ncUburfr Iron, Steel & Mining Co., which now 

■ ■ ■ ■■ ' ' .1.^n.n»nl..n.«,l« .- Ti..g„l,l„ttBhmg«at|^„^g„ ^,fi „'j|, ^„j foundiyin operation at 

IMijing well.— — i^ynCbu^g and works mmea on the .Tames below 

, , ., ,, lot worke<l at this that city. Callie Furnace. Hilenwn, Cook & Co., 

lime but the rich "pickings at iIb placers arc jjotetourt Co., Va., will probably go into bhist 

THO MAS D. BAKSON. much «Hit«l l.y depredators.— -Report says the : a|„u1 July lal. say^ the hicato/ drald. The 

- -^-=;;^.s-=i,-;s^- WMlon mine is won to be worked -Near Tolers- ] c„ IronFumaie, Hardy Co., W. Va., is now in 
Ivillc. oil the ChMapeake i; Oljio Railway, « the hands of a Pbiladelpliia Co. and machinery for 
new gold mine, has been diwovered, and a| putting it in working ofder is being made at Win- 

Istdmp mil IB already at work there. Miners phesipr Vii_r7iM« Anrii in 

from"^ California, Uwh, the North and North- '^''^""^- ^ ° ^ ^*"'"' ^ ^Z T " 
)w _i>ro8pccting tbe Virginia gold 
" ^-— ' — Tbe gold diMtr 



RESIDENCE 
IN STAUNTON FOR SALE, mines have 

I ,ur_ .. li-hii. bki* am «» M ituin n, nri from Chicago, and a l()-stami) raiii under 

«idf4eBSdSli'n7^™"ofM^v"in?.n.^^^ tlonatFrederickeburg— The four companies! 

fi™ifi(oiiihre«ofiiiepriiKipatsire«s— Main, liwisajiii Fred- operating in The WildenicsK region are nianaged jji^pt fjinig^ 

-. .. : 1.... ;_ K...:™. .1, — k^_ sthc-iLi \,y c„rej\ji luf,, ,vho Ore pcrBiiuded thai gold-nilnlng | Lj-ncUburg I 

oL -^ "^ ; I'pre can be nmle to pay. The gold washings at |^„g „ rolling mill and foundiy 

K>!d as a the Alley-Cooperniine ai'i" now imvinfr well. r i.i *.,j i_. _, / 

.„_.-.^ ». -.-.- iwo j^ I T^ie ^l^asfield-SIcOeheu 

thnc jrcari, widiieml. 



fieldi. — Louim Iietr»,~ 



Native and Foreign Iron, Manganese and 
other Ores. 

90IH Walnut Street, PHILADELPAIA. 

• ^•omea IQ Mew Yorfc, 1«3 Ptar l Btreet. 

SMITHERS-GAULEY 
COAL LAND FOR SALE. 

AianorAcyi Ibrlhebcin.wcDflcrfoT ule, on m^ii rcasona- 
»>l«le™B, Lot "H- of ihe-Bieele Survey, ■■ihcSmiihen-llaiilcj 
TncL conuiDinc 

6,256 Acres of the Very Best Coal Land^ 

IB Ifae heait of ihe Gial Kanawbi I'oal field of Wat Virf ' 
TUi ncl b on the line of ihe rhenpeake & Ohio Railway 
•A tbe nvinble Kanawha River where k ho* been improv 
«b* UiilHl Bute* Encineen. It ha« »m M fttt of I 
iadadbii (ha, Ballnt, Cawul. aod other nrleila, 1b w< 
Uabediatvw tt<iH<«-lti(l. It neovend with <■» 
•Ixbcr. Il adjoioi the landi of the noted rannelton Coa 
■ad Ibelieof 0. P. Huntiniton, Prcudeoi of the Cheupea 



And Brown Hematite Iron Ores 



Staunton, Va. 



Consulting, Mining and Civil Engineer, 
Wytheville, Virginia. 

>1 Viriinia, ii. Ihe BJix Ridge. 



Educational.- The Educational Aasociatlon 
John Walters "farm, Bruah Cr^ek, lfon"tgomer>- e^.^"!^'""'" ^"^'f.jt^ °?J^"J"'^q"'5''"«v","' 
county, Virginia, haie stnick placerk that p\n out ■■ l"'i "JftS""'^' Institute Botetourt Springs, July 
13.00 lithecubii yard; the particles of goldVomeSJ.^-^^^ 
iargerandmore numerous Vs they go up thecreek. I^""',!^ ^" fP?""P°" *"J' !?J«rtant reforms or 

-^onU^„^ry Me^ng^r. Tbe ^^blcaio- Virginia ""Th'Ti" '^"-*^1'« "■■ "^*?d« ^^^ "'"? «*™, 

Gold Minin/Cnmnnrivnt Mini. Run (>?Hn^P<5iiin lo them worthy of attention, ' On twelve nametl 

™toSia\*,'srp'Ki'sJ'"bSrrS?s -'s ,'„°™™,i" '"jar t^, '" "f 

lilmn, « «il.l.nlW office .ml hoUK, «nil pl.c«l . ?"!"'": '" S'^,^ .id™™ Amonglhnc «.1>. 
-i.l,.n-l,cn,eoYcrtb, .toll ftom wl.il, M.tJ 1?^.^ 7,. °Ti.; L^ ^i "^ ,! ' 5* .*"" 

Bowering. whose eitenaivc experience in building """ conim ue in acBSion lo r a aaya.^ 

machinery for the mines in this section, is too *" "* '■■•^"* 

well known lo make more tlian simple mention, is I Beoent PrioeB Obtained tor Farms In 

- - -- - .l__ _._ ■ !,, P__ .... 171l.(nTlto It, U^DI.rfir, ^ui.int*' All OR t,r^A *1 .*«.. 



VlTKinia.— In Warren county $11.25 and $12 per 
acre.— 'Wooti bury,' iheold Hon. Hy. St. Geo. Tucker 
flinu, Berkeley couuty, W. Va., 357 acres and a 
fine. coBtly old raanaion for $39.9B per acre. — Tlie 
Wilson farm, Loudoun county, va., 808 acres for 
f8.2o per acre.^ — -An A. S. Dandridge farm, near 
Keameyaville, Jefferson county, W. Va., 250 acres 
for $.W.3-1 per acre.- — Tbe John Whilmore fcrm 
James ElTer, Botetourt county, Va., 06 ai 



..«,■ creeling and building the etanip-mtll for this ' 
company. The entcrjirise shown hy this company J 
is worthy of tbe Garden City ; and ihe fine show'- ' 
ing in Ihe drift and cross-cuts, is a guarantee that • 
the companv have an incxhaustibl^ipplv of rli-b ] 
ore. The President of the company is Sir. Floyd j 
B. Wilson, nn enterprising attorney of Chicago. ■ 

The Pocahontas Gold Mining comjiany.of An- ' 

drewB, Spotsylvania coimty, is nnolbc-r Chicago,*^ ... 

cntetprise. The development on this mine willlfMl^fiO. The Usla of deeds recorded monibly 

rank among the very first in the Stale. The placer I in ""c several counties of Virginia and West Vh:- 
workiugs i-ompriae some 160 acres, which are l>e-!g"Uiaarenowverylong.Bhowmglhat there is mucli 
Ing worked by sluicing in several sets of lx)xeB"'<'""ly in the real estate market. 

with wnlcr supplied by a laigc steam pump. One j • ^ — — 

rich vein has been crossed by the tniinei, and a ' The Condition of the Blast FumaoeB of 
large vein located and prospected to some depth ItheVirBlnlaa, Aprtllst, 1880,ascompUedfortlie 

above this tunnel. At the Itondolph Mine, Mr. E. , Jnni Ai/f.m: In VirginiB,S7 charcoal atadts of which 

Doyle, baa recently located a gold-bearhig 13 are in blast; 1 anthracite, not in blast; and a 

» of a very promising character, and will bituminous or coke, of which 3 arc in blast;— In 

once sink a shaft. He has also resumedl West Virpnia, 6 charcoal stacks of which 2 arc in 

operations unon what is known as Ihe Triggiblast; anclB bituminousorcoke,all of which are in 

properly, and we arc glad to Itarn that thejblaat. Totals;— In Virginia 38 of which 15 are in 

— _....^_. p^- _ 1 3 -""M nf (mill 14 nllilr^ 1tlDBl. In Wmt Virivlnifk 1 C» r.r TirKT.,T, S a,... It, KIb..* 



V' 



IRGINIA WATEE-POWER 

AT DANVILLE, 



PenofH wUllne to purchase the splendid Watcr-powc 
Aille. Ta., can do u on 

Vest Reasonable TERMtt. 

Thit ii a fine opeainc for Bollinj 
»i„»c, Applyinpemonorbj 



Dan.'ille.Va, 



prospect for a liandsonie yield of goUl in quileiblast; — In West V 
■encouraging. Already a shaft has b^n sunk 40 
feet, which will be carried much deeper, imd a 

L'roBB-cut formed. It is very gralifymir to lenrn 

ihat the gold-mining interest in this seclio 

the Increase, and that those who are operating the 

variouK mines arc great ly encouraged.—.'^ir, Ap. 34 



Jf&nu&oturiiur. — A. H. Hamilton & Co. are 
imtting in order a paint mill in Harrisonbure. Va., i 3""**!?' ^^ 
to prepare for market the Massanutlon Mineral ';''™ v K 

Pifaits, noticed in our March issue. The Ha r irJ"; ^- "^^ „; , .„ ,. 

rtoonbuw Tannery of Houck & Wallis, is tuming Hetcher, of Staminlsvillc, ^ a., about to ,i,umL- 
oat800dd«« of leather weekly. The superior Vir- "i>«niliouH at Its va uaWe copper nunes, on Uic 
rinia tanning materials at their command eiiahic 1 'l'.""^ "V''« ^IV^ Kklge. near tbe head of Conway 
than to make a class of leather that is much souirhl I '"V^^' ""'^p County \ a. In 1S7T Ibis company, 



Copper.— The mbie near Tolersvlllc ta 
worked again. Sulphur works are being c 
lij- Mr. Hummer, who will use tlie excellent pyrites 
Ihat are so very abuniknt at the "Copper,'' the 
'JenklnB-Conlroy"andthe"VicloriaFumace''mines 

in Louisa Co., Va. The Ore Knob, N. C. Copper 

mine has .lOO men on iis pay roll. Thedaiivca- 
[lacily of its mines in 7,200 llJs. of copper. Its de- 
iwt is Marion, Va., on tbe A. M. & O., 40 miles dis- 
tant. The B!ue Itidge Mining Company, Ihe 

i)rincipal stockliolders of which art Oen. John E. 

Mulford, Wm. Duryea and James F. Preston, of 

.andHev. Thos. Hey wwid, of Elii- 

pleased lo learn from J. E. 



13 of which 8 ai 
These slates have 38 of the 260 charcoal blast 
furnaces in the IT. 8. and 15 of the 108 in bhiat; 
Ihev have 11 of the 206 bitiiminoua or coke, and 8 
of ihe 140 in blast. 



Slate. — A good slate trade has been started lie- 
tween Buckingham county, Va., and the city of 
Nashville, Tennessee. The slate is brought berv 
by Ihe canal, and then transferred to the cars of Uie 
A. M. & O. H. R., by which route il is sbippe<l. Bo 
far thisw.'ek a hunared tons have been ahippod to 
Naaliville. — l4ine!ilnirsyirsinian,April9A.——Siuc 
suitable for roofing and other purposes is reported 
to liavcbeen found on Jacob Mlnnick's land netir 
Broadway, Rockingham county. 



Attention is Invited to the Danville Water- 
. iwer offered for sale in this issue. New Iron 
mines arc beiug opened, almost ^ily, within a 
moderate distance of this city and in a few montlia 
»ia. tbe Richmond & Alleghany Railway, It will 
liave cheap transportation for coke from the New 

"' ficlda. We advise those contemplating 

of iron-works where they con <r' 



7S SL^ iZX?™ "hTSSSl I "»'!«' «'= .upertnlc/faet of H. M. E«mi», S. £', ™k« "«» "'""PlJ- » «•»'»« •M' prop.rlj.-jS. 
1 iwo Sontem oi» .r, lookme M IJ.o D.avlfle i a'™?,""'™?!.*?!* ™~?. I?'!™!"?"!! "li'" mi™. I„ .„i™Hi,, i,wi,. i,.. w, f™™H ™ ,1.. 



w«ler-power 



of coowr on iironcrlv 'it toil uun-haMd ami I ^^°B., In splendid blocke, tos be«a found oi 
SOO tond..— TL';i?riSii.b;™"SS ; "-^■. "ul'-t nilf nowSliC iZd""!*'™ »t « D. W.lk.,..n«, Or«!„ _Sprt.g, Co,- 



!i Milk factory, , " 



en^^hwi been rented by Kern, Bently ^ Co., of ] -\ J'"'*, 

Winchester, The property will be Iuipn>ved and '!?"' -^''^H" 

put in operatton by May lat.- «ar. A new ahoe ] ''<^'^"3^''- 

hctorrugoln^ into operation at Chariotlesville, 
V*. — J^enoman. 



n property it bail purchased and L ^^f-'jPT^i! °^ 

that time no work has been done. £'">' "{ ^- D- Walker 

n of copper ore has been discovered I "'"'">'' ™«nty. Vs.— JfrrCMjy, Ajml 7«. 

y Sjirings, Monlgoinery county, Va. 



Beoent Sales Of Farming Lands.-^n 

_ . Shenandoah River, Rockingham Co., 347 A. at 

-A large deposit of while chiy has been I *5-'J0 P^"- A;; «;i!.23-\J^'*'^f" '*■'•- ^W Comuun- 

on the land of Carter 8he|>herd, on the i '^ 



r1W«A.- 



-In Roanoke Co. the R. A. Brown fkrm, 



. J, In Clarke county, Virginb, in a large 

hill In which there are beds of iron ore. This "is 
the flre^tay that results fKim the waste of the 
hydro-mica slates of Formation I. assiaieil In our 
April nnmber,- fl»Mrisr. 



Lead.— Tliere is a rich lead vein worked lo 
imc extent, at the Allpy-Oooper gold mine, 
auisa county, Virginia. 



Flumbairo has been discovered on the fium of 
Walker Blanlon, Cumberland county, Va., mys the 
Fhrmrilie Merrury. 



■2m A,, to J. 8. Peerj- of Tazewell fto., at fl7.4.'> 

_ .». » . I Silver. — The excitement In the lower i 

Manffaneee.—Veini<liBvclK!endlscoTei-ednear P'f*'"" Co., W.Vfl., continues and there ii 

fwymnn's Store, Spotsylvania county, Virginia, vorablc yield of ore. 

" '^ Forney, at Allisonta, Furnace, Pulaski , — — TTT"*^* 

'■-^-'- ■-— -- . . . • - , ai, Ti,= ail '- "'. the AIley-C«>per 



PMtMilMini — AnotW oil well hna Ixvn oiM^n«i '"""ty. Virginia, has found eslensive dqlmils as- 1 Silyer.— The Silver yein at the AIley-C« 
In wSSr^^Va ' I ^'^'"^ With his irtin ores, the Primonl^al of the "nine « qaite productive ; a good <|uantit7 rf 

inWoodCo., W. va. iBlueRldee. ; has been raUwl. 



lUlucnidge. 
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1I113;8« 
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Mining Statistics of the Tenth Census of the XT. S. in 
Virginia and West Virginia.— Having been appointed 

special agent for the preparation of the mining statistics of \ ir- 
ginia and West Virginia for the Tenth Census, I will be obliged 
to the owners or lessees of mines of every description^ — Coal, 
Iron, Manganese, Baryta, Lead, Zinc, Mica, etc., etc., — in these 
States, if they veill at once send me, on a postal card their ad- 
dresses, and . kind and location of mines, in full, that I may 
send them "special schedules of mining" to fill up, and 
may learn where to go and whom to seek when I 
start on my round of inspection and verification. I 
hope all the newspapers in the Virginias will give 
publicity to this notice, and more, that each one will 
prepare a complete list of all mines in the county where it 
is published, as a check on information otherwise derived, and 
send me two copies of same. I intend to do my best to make 
as full and complete an exhibit ol the mining industries of 
these States as I can, and invite the co-operation of all con- 
cerned. I invite correspondence. Address 

Jed. Hotohkiss, 
Special Agent U. S. Census, Staunton, Va. 

Attention is Invited to the New Advertisements.— FortT* 
Hotel, at Richmond, Virginia, as we know from years of experience, is a thor- 
oughly well kept, comfortable and agreeable sojourning place, in one of the 
most pleasant parts of what, in our opinion, is one of the most attractive 
cities on the Atlantic slope of the United States. One of the geological sec- 
tions given in this number shows the location of the Capitol, at Richmond, 
on the border of the granite terrace of tlie Midland plain, about 170 feet 
above the tide level of the James, which it overlooks; on the same level, 
facing the Capitol and its inviting park, is Ford's Hotel.— TA* Chempeake <fe 
Ohio iZatitMiy, considered from our standpomt, was constructed for the 
especial benefit of the geologist and mining engineer ; and, we may add, 
If it fills the measure of their requirements it will also fill that of most mor- 
tals. The colors on the Geological Map of the Virginias, on which the 
course of this railway and its Virg'mia connections is laid down, show that 
In the 420 miles of it« line, from tide-end, at Richmond, on the James, to 
Huntington, on the Ohio, it traverses, where most of them have grand pro- 
portions, a dozen geological formations,— in fact its geological section is that 
of the American Continent, and the man.that has not seen it has not seen 
the largest and best displayed one of that Continent. There is not a more 
Invigorating and enjoyable ride to be had than one over this road; it crosses 
plains, vaUeys, mountains, and Piedmont lands, and runs through canyons, 
and its track is on all gradations of levels, between that of the sea and near 
3,000 feet above it ; and then, strung all along its pathway, there are dozens 
of health-giving fountains, in cool and breezy mountain valleys, where 
even midsummer is a delightsome season. We advise all that travel, or go 
from home for the summer, to try a trip to the mountains of the Virginias. 

The Mineral Lands in Wythe county, Virginia, offered for sale, are in 

one of the beat mineral districts in the Union, one where very desirable in- 



vestments can be made. This property is sold to settle the affairs of an 
estate and will doubtless be sold cheap. Anyone that would buy it, and has 
not time to go and see it. Can get Capt. C. R. Boyd, M. E.. who lives near It. 
to give a reliable report on its value. Mr. Charles E. Dtoight is an Analyti- 
cal Chemist of deserved high standing. He has done the chemical work of 
the WheeUng iron works for the past ten years, and refers to their proprie- 
tors m reference to the character of his professional work. He also made 
most of the analyses for the West Virginia Report of Maury & Pontafaie and 
so is ah-eady familiar with the coals and iron and other (Sre& of the Virginian. 
Washington and Lee University offers the best of advantages for the ac- 
quirement of a collegiate education. It has distmct schools of Ancient and oi 
Modem Languages, Moral Philosophy and Belles-Lettres, of Mathematics 
Natural Philosophy, of Chemistry, Mineralogy and Geology, of Law and 
Equity, and of Engmeering. The student elects his coarse of study fh)m 
these, and may graduate in one or all, according to his acquirements. It has 
a full and able corps of professors, all appliances for illustration that pertain 
to a first-class institution of its RlEd ; an ancient and uonorable record in its 
founders 'including Washington) and its alumni of ahnost a century— fbr 
Us chartei dates from 1782 ; and, above all, a reputation for sound scholar- 
slip and good morals and manners. Lexington is in the heart of the Great 
TaJeyofVirgmia, in sight of and surrounded by grand scenery, and has a 
1nely tempered clunate. We may add that the School of Geology, etc is in 
I'Jiarge of Prof. Campbell, whose able papers on Vurginis geology are so 
iamiliar to our readers, and that no other professor of this important subject 

has such grand natural sections at hand to refer to. McOreery db Lawry live 

in the coal and thnber region of West Vu-gmia and on the Chesapeake & 
Ohio Ridlway. They are competent and reliable gentlemen, and can direct 

to most profitable mvestments. The Residence and Grounds in Staunton, 

offered by Messrs. Hudson & Patrick is what they state it to be in their ad- 
vertisement. We do not know of as delightfUl a home for the money that 
this will be sold for. Staunton, with its four female colleges, its 1,500 feet 
above sea elevation, and its location in the wide, rolling, historic Valley of 

the Shenandoah, is a very desirable place of residence. The eoal and 

timber lands that Mr. Bristor has for sale are well known to us. We can 
endorse his statement that they are among the best (and that is saying a 
great deal), in the Kanawha coal and timber fields. 

The Gteolofirical Map of Virgrinia and West Virginia, that 
accompanies this number of Tub Virginias, was constructed by Frot Wm. 
B. Rogers, chiefly from data obtained from the Geological Survey oi Virginia, 
which he, as State Geologist, so ably conducted fh)m 1835 to 1841, and fhmi 
his later observations, This graphic presentation of the outlines of the sur- 
fisMie exposures of the principal groups of rock formations in the Virginias,— 
a work of wonderful fidelity to nature, embodying the results of years of 
labor by Prof. Rogers and his assistants, and representing the expenditure 
oflargesumsofmoney by Virginia,— was, gratuitously and with a noble 
generosity, furnished to the editor of this journal, in 1873, to accompany a 
Geographical and Political Sununary of Virgmia, that he had prepared for 
the Board of Inunigration, and illustrate a chapter on the Geology of the 
State. It is Eogert^ Geological Map of tfie Vhyinias, as it came fh>m his own 
hand, — one that will forever remain a monument to his genius as one Oi 
the fathers, if not tfts father^ of American Geology, — and the editor's only 
claim to it is that of ownership resulting from its copyright publication, and 
fh)m the preparation of the topographical map on which it is based. This 
much by way of explanation, lest anyone should misunderstand the title to 
this map as it is printed. This map will be referred to in some fhture issues of 
Thb Virginias to illustrate some chapters on the geology of Virginia and 
West Virginia* 

The Pittsburg- Virgrinias Excursion.— Wytheville, by her Qaieftil 
Improvement Association, has moved with commendable spirit in arrange 
ing fbr an excursion of the iron and other business men of Pittsburg to see 
the mineral wealth of Virginia that can be reached by the Pittsburg South*- 
em Railway. Whenever these gentlemen are ready to come, we are ready 
to see that they are hospitably received and arrangements made to show 
them the mineral wealth near the Chesapeake & Ohio Railway and in the 
Valley of the James, Just as our Wjrtheville friends are ready to do the same 
tldng for the Atlantic, Mississippi & Ohio country. Gentlemen of Pittsburgi 
when may wc expect you ? 
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The Geology of the Blue Bidge, etc., at Jax 
River Oap» Tirginia.* 

By J. L. Cnrnpbe)), Wa§l]bgU>n and Leo Univeisity. 

Among the many localities in the mountains of Virginia that arc 
peculiarly interesting to ihe geologist, very few offer attractions 
superior to those found in the great natural section of the Blue 
Ridge at Balcony Falls, where the James River passes from The 
Valley to Piedmont Virginia. The canal from Lynchburg to 
Lexington passes through this mountain gorge, and renders the ex- 
posures of the rocky formations easily accessible. Here both the 
Archaean and Primordial formations are displayed in their relative 
positions, and their contact laid bare to inspection. Reference 
was made to this point in a former paper (July No. of Am. Journal, 
pp. 31, 33), by way of illustration. I now ptopose to discuss some 
of its interesting features more in detail. 

Topography. — The accompanying map and section will serve to 
throw light upon both the topographical and the geological features 
of the locality. Leaving out of view a number of irregular foot- 
ridges on the southeast side, we may regard the range of mountains 
here, known as the "Blue Ridge Range," to consist of (i) the real 
Blue Ridge on the southeast border — the long water-shed between 
the Valley and the Piedmont counties — between Rockbridge on 
the northwest and Amherst and Betlford on the southeast. Here 
and for some miles along its line both ways, this ridge is flanked 
by Archxan rocks on the southeast and Primordial rocks jin the 
northwest — the latter resting unconformably upon the former. 



Y-shaped lake, through which they seem to have flowed at some 
former period of their history. 

The two rivers above mentioned, traverse the little valley ob- 
liquely, and meet at a very obtuse angle just where their waters, 
as one united stream, enter the deep gorge or canyon by which 
they pass through the mountain range. Just below their junction 
are mills for grinding hydraulic lime, burnt from the ledges that 
crop out a little higher up the James River. "Balcony Falls" is 
the name given to a succession of "rapids," beginning about half- 
a-mile below the Cement Mills, and continuing to the southeast 
limit of the gorge. The river here is 700 feet above tide level. 

Geology. — The foregoing outline of the topography of the region 
will enable the reader to undestand more clearly its geological pe- 
culiarities, and to interpret more readily than he otherwise could, 
the ideal section accompanying the map. 

Conceive a vertical plane with its edge resting on alinerepre- 
sent«d by the broken line of the map, marked "S. E.," and 
N. W^," and having a height of 1,500 feet above the bed of the 
river. Then imagine all the outcropping faces and edges of all the 
eroded rocks of the gorge, and all that the plane itself would cut 
(including those of Sailing's Mountain), to be pictured on the 
plane, and you will have a mental conception of what the section 

designed to represent. 

The student of geology will find here a somewhat intricate, but 
a very interesting problem for solution. By a series of careful ob- 
ations along the canal and bed of the river, and also by the 
turnpike that crosses the mountain near the canal, very satisfactory 
conclusions may be reached. In the gorge we have the rocks of 




Section of Bine Ridge at Balcony FallB, JameB liiver, Virginia. 



(2) Skirting the northwest side of this leading ridge, and parallel 
with it, are two well defined lines of broken ridges that have evi- 
dently been once continuous, but now consist of short, abruptly 
terminating mountains, of rounded dome-like hills, and of rugged 
conical peaks. These all have a frame-work of Primordial sand- 
stones, with the less durable shales of the same period lying along 
their flanks or filling the depressions between them. Of these lines 
of ridges the one bordering on the great limestone Valley, hereto- 
fore described, (see July No,), is by far the most conspicuous, and 
the most uniform in its physical features. It consists essentially of 
the durable masses of the Upper Potsdam sandstones, so durable 
that many parts of it have maintained a height almost equal to 
that of the main ridge, the average height of which, in this region, 
somewhat exceeds 2,500 feet. 'Phe mean bearing of this portion 
of the range is about N. 35° E. 

Sailing's Mountain, seen on the left of the map, is an outlying 
ridge of Primordial sandstones and slates, cut off at its northeastern 
end by the North River, and at its southwestern end by James 
River. It is separated from the principal chain by a narrow syn- 
clinal valley of limestone (Ix)wer Silurian), most of which is con- 
cealed from view'by an extensive bed of aihiviutn, accumulated by 
the two rivers that meet here; but^ accumulated originally in a 
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two distinct eras so meeting as to enable us to study not only their 
composition and structure, but also their relative positions, and 
some of the metamorphic influences they have exerted upon one 
another. These two eras are, (i) the Archrean, represented on the 
accompanying section by the rocks on the right marked G, S, and 
I a, b; (a) a portion of the I-ower Silurian covering the remain- 
der of the section.. 

Let us begin at the base of the Archsan. Here we find two 
masses, or a sort of double mass, marked G. and S. — the former a 
mass of Granulite, and the latter of Syenite. These are usually 
regarded as igneous, or, perhaps with more propriety, aqueo* 
igneous rocks. They underlie the stratified rocks of this era; Iwit, 
considered as solid rocky masses, they are probably of more recent 
date than any other rocks represented on the section — having been 
thrust upward beneath the over-lying stratified beds in a plastic 
(semi-fused) condition, and subsequently hardened .into their 
present condition. 

G. is "granulite" (So classed by Professor Dana, to whom a 
specimen was submitted.) — a granitoid rock, eruptive in its origin. 
It is composed of granular quartz mixed with feldspar, both white 
and pale ftesh-colored ; and has numerous crystals of garnet, and 
occasional crystals and blotches of epidote disseminated through it, 
giving it a spatted appearance. This is about 100 feet wide at the 
base, and seems to be separated from the larger mass of syenite (S.) 
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by a crushed and greatly metamorphosed bed of gneissoid rock, in 
which distinct traces of the original bedding can be seen. The 
syenite is well exposed from a short distance below the limit of the 
granulite, as far down the canal as to lock No. 15. It also forms 
a nigged bed for the river in this part of its course, and rises to 
the height of several hundred feet beneath the mountain on the op- 
posite side. Syenite is a granitoid rock composed essentially of 
quartz, feldspar and hornblende, in varying proportions. Besides 
these constituents we find the mass at Balcony Falls containing, in 
some places, considerable quantities of epidote, both crystalline and 
amorphous, giving the rock a green color, and in others numerous 
crystals of garnet. 

The bedded rocks (i a, ^,) that rest upon the syenite, are very 
much metamorphosed, are gneissoid in character, and dip toward 
the southeast. These are succeeded by beds of red and brown 
slates. Then follows a bed of forty or fifty feet of conglomorate 
quartzite, bearing some resemblance to the conglomerate sandstones 
on the opposite side of the ridge, but so unlike in composition, 
texture, position and thickness as to preclude the idea that they 
have any historical connection. Over this again we find another 
bed of slate. These beds all dip towards the southeast, while their 
upper margins reach beyond the underlying syenite and granulite, 
and with their edges support the lowest beds of Primordial rocks 
where they extend high up on the ridges, beyond the limit of the 
igneous beds. The two series here, and at other points along the 
ridge, are entirely unconformable. Such are the Archaean rocks. 

Starting again on the northwest side of the granulite, let us 
briefly sketch the remarkable beds that make up the remainder of 
this massive range. In the Archaean rocks we have just described 
there are no traces of fossil remains, nor do we find any in the 
lowest beds or what we call Primordial. If organic remains have 
ever been imbedded in them here, they have either been obliterated 
or remain yet to be discovered. 

Subdivisions, — On the section illustrating a former article (July 
No.), the classification of Professor Rogers in his reports was em- 
ployed, and subdivisions of my own introduced. In a second 
article (August No.), the classification and notations of Professor 
Dana's Manual were introduced. (Professor Rogers himself has 
partially adopted this system in his article on the Geology of 
Virginia, in Macfarlane's Geol. R. R. Guide.) This latter system 
I shall employ in this paper — introducing subdivisions only in the 
Primal period, numbered, i, 2, 3, etc. 

The Primal or Potsdam period is often divided into Acadian and 
Potsdam epochs — 2a and 2b — ^but as it is very doubtful whether 
both of these, as they occur farther north, have equivalents here, or if 
they have, where the horizon between them is to be found, I shall 
designate the whole period as 2^^, and its subdivisions i, 2, 3, 4, 
etc. These will correspond with the subdivisions, la, i^, ir, etc., 
on my former section. As these were then regarded as only of 
secondary importance to my main object — the Silurian limestones — 
a very brief description of them was deemed sufficient ; but now 
they become of prime importance in our discussion, and demand a 
more full and detailed examination. 

Without repeating in each case the notation, 2a^, the several 
subdivisions will be referred to by the simple numbers, i, 2, 3, etc. 
All the beds of this period, with some local and limited exceptions, 
dip toward the northwest. The slight alternations and variations 
of dip are confined almost entirely to the thinner beds of sandstone, 
and the shales contiguous to them (especially in 3), and are 
limited apparently to points near the margin of the river. Varia- 
tions in the steepness of dip in the heavy beds of sandstone as they 
rise toward the crests of the ridges, are, however, common through- 
out the whole range. The limited irregularities may, with much 
plausibility, be referred to the undermining action of the river; for 
there are abundant indications that the water once stood several 
hundred feet higher in this pass, and in the little valley west of its 
entrance, than the present height of the river bed. 

Subdivision i is a bed of conglomerate about 50 feet thick, rest- 
ing unconformably against the Archaean rocks, and composed of 
sand, rounded quartz pebbles, fragments and worn crystals of 
feldspar, with some fragments of epidote, all firmly cemented to- 
gether^ and hardened by the action of heat from the contiguous 
igneous rocks ; followed by several alternations of slates and con- 
gloroeritic sandstones, with an aggregate thickness of about 120 
feet. This division has been considerably affected by heat 
throughout. ' Its position, too, has protected it against the erosive 
action of the river which has been far less here than it has been 
among the slates higher up in the series. 

Number 2 is a heavy mass of sandstone fully 350 feet thick, and 
so hard that we may call it ''quartzite.*' It consists of three 
tolerably distinct beds varying in hardness and color ; the lowest 
being very hard and of a light gray, sometimes pinkish color ; the 
middle one of coarser texture, partly conglomerate and mostly of 
a greenish gray color; the upper bed is more brittle than either of 



the other two, and of darker color. These heavy beds of hard 
sandstone seem to have presented one of the most durable barriers 
to the passage of the river through the mountain, and doubtless 
obstructed its flow to such an extent as to keep the water in contact 
with the higher beds for a period long enough to cause some modi- 
fications already mentioned, and others to be noticed hereafter. 
Before the canal was constructed the steep rugged outcrop of this 
massive ledge projected considerably over the left margin of the 
river, and was known as "Balcony Rock" — hence the name of the 
falls. For some little distance on the west side of this sandstone 
the river runs nearly with the strike of the strata, exposing in suc- 
cession the rugged edges of the several beds. 

Number 3 consists of two heavy beds of slates separated by a 
stratum of hard conglomeritic sandstone about 60 feet thick, and 
greenish gray in color. The slates are of brown, purple and yellow 
colors, with some thin beds of argillaceous sandstones interstrati- 
fied. At this point the river has left some marked traces of its 
former "action in eroding the softer, and undermining the 
harder strata. The most conspicuous irregularity has been 
caused by the undermining of the in terstrati fied bed of 
sandstone just mentioned, so as to give it a low, and 
sometimes waving dip, and to cause a mass of it to slip 
from its normal position and modify both dip and strike, as seen 
just above the margin of the canal. This seems to me the only 
rational way of accounting for the anomalous position of this beil 
of sandstone at this point, compared with its position at several 
other points remote from the river. It also explains its want of 
conformity with the general structure of the whole Primal period, 
as exhibited all along this part of the Blue Ridge range. These 
local irregularities are not represented on the section. 

It is a little difficult to determine, even approximately, the 
thickness of this double bed of slates with its enclosed sandstone, 
but the aggregate must be at least 600 feet. 

Number 4 is not well defined below, since 3 becomes more and 
more siliceous and blends gradually into it; but the greater part of 
it is a bed of brownish gray sandstone with a well defined upper 
surface. It crosses the river at the Cement Mills, and its highest 
ledge forms the abutment of the dam on the opposite side of the 
river. Where a deep channel was washed out by a freshet a few 
years ago, this rock is well exposed on the lower margin of the 
turnpike, and its upturned edges may be conveniently examined. 
A considerable exposure of it also crops out above the turnpike be- 
tween the houses of Messrs. Locker and Campbell, while the cor- 
responding ledge may be seen on the cliff beyond the river. It 
has a very regularly jointed structure — the cleavage planes being so 
distinct as to have been mistaken by an unpracticed observer for 
planes of stratification dipping to the southeast, while the true 
planes of stratification dip with considerable uniformity and great 
constancy toward the N.W. 

In this and some of the lower beds of sandstone, very faint im- 
pressions of fucoids and occasional Scolithus borings are found ; 
but the conglomerate structure is much less prominent here than 
in the older beds. 

Number 5 is made up of numerous thin beds of slate quite differ- 
ent in color and texture from any that we find lower down. They 
exhibit, where recently exposed in repairing the canal, a great 
variety of color from nearly pure white kaolin to various shades of 
yellow, red and brown, and abound in fine scales of mica ; but no 
distinct traces of fossil remains have been found in them. In the 
portion near the river their dip varies from 25° to 50°. I estimate 
their thickness at 180 feet. 

Number 6 is, in some respects, the most interesting of all the 
subdivisions of this Primal group. It is the sandstone that ''con- 
stitutes the type of this formation.** It differs from the beds al- 
ready described in both its lithological and fossil peculiarities, (see 
July No., p. 22). It may well be called the "Scolithus sandstorie," 
if we call the primal worms (?) that had their millions of habita- 
tions in this rock the *^ Scolithus linear is. ^^ 

Its entire thickness (including some quite brittle beds that un- 
derlie and overlie the more massive portion), is about 340 feet. 
The dip at the base of the ridge, where the two rivers meet at the 
entrance of the gorge, is fully 65°, while it falls gradually to 40° 
before it reaches the summit — looking as if it might once have been 
one leg of a grand natural arch, which still atands up with one ex- 
posed face forming an almost perpendicular cliff nearly 800 feet in 
height. There is, however, no point in this portion of the range 
where I have found it reaching beyond the northwestern line of 
ridges, of which it generally forms the crest and the greater part of 
the western slope, as represented on the accompanying section. A 
part of this sandstone, with the next beds of slate and sandstone 
below it, ha^ broken loose from the upper outcrop of the ledges on 
the S.W. side of the river, and slipped down the eastern face of 
the ridge without any great change of dip. This displaced mass 
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All of Virginia's Representatives in Congress, as well as all of 

Kentucky's approve the project of a railway traversing their States 
from the mouth of the York to the mouth of the Ohio, as the fol- 
lowing letter shows: — 

House of Representatives, April 7, 1880. 

To the Directors of the Richmond &* Southwestern Railway Co,: 

Gentlemen, — Wc take pleasure in saying that the enterprise 
projected by the Richmond and Southwestern Railway Company, 
under charters from the States of Virginia and Kentucky, will, in 
our opinion, be promotive of the commercial, mineral, and agri- 
cultural interests of these States and of the whole country. We are 
satisfied that your road, from the deep water of the York River, 
through the capital of Virginia, with its great manufacturing ca- 
pacity and its growing population, thence up the James River to 
Lynchburg, into the heart of the tobacco region of Virginia, and 
striking there and thence westward; traversing mineral beds of vast 
and undeveloped wealth, and passing through the southwestern 
counties of Virginia, with their products of lumber, minerals, and 
agriculture, into the State of Kentucky, with its large resources in 
all the departments of industry, and terminating at its commercial 
metropolis on the Ohio River, promises to do a large and useful 
work in bringing the products of the great West, as well as of the 
intermediate region, to the waters of the Chesapeake, for export to 
foreign lands and to every part of the Union. 

We do not doubt that such an enterprise, supported by Northern 
capital, and directed by the skill and with the energy of the com- 
pany, will be greeted with friendly feelings by our people, and will 
be aided by their hearty sympathy and co-operation. 

We are, very respectfully, 
Robert E. Withers, John S. Williams, 

John W. Johnston, James B. Beck, 

Senators from Virginia. Senators from Kentucky 

J. Randolph Tucker, John G. Carlisle, 

John T. Harris, Thomas Turner, 

James B. Richmond, John W. Caldwell, 

Eppa Hunton, Phil. B. Thompson, Jr,, 

R. L. T. Beale, James A. McKenzie, 

John Goode, Elijah C. Phister, 

Joseph E. Johnston, J. C. S. Blackburn, 

George C. Cabell, Albert S. Willis, 

Representatives from Va. J. Proctor Knott, 

Oscar Turner, 

Representatives, from Ky, 

Gold in Montgomery County, Va.— Maj. Wm. G. Guerrant, of 

Pilot, writes us. May 28th., — "I was at the location where gold is 
now found in paying quantity on Brush Creek two days ago. 
Eight parties are at work on leases. The gold is found on a branch 
heading in a low ridge which runs through the middle of this 
valley. The branch is about 700 yds. long and runs nearly due 
south; the flat along it, averaging 50 yds. wide, is a dark loam to 
the depth of 18 inches, then blue (sometimes yellow) clay, with 
white flint of all sizes, is struck, and that rests on a bed of dark 
slate and granite. Some quartz rock containing gold has been 
found, and a nugget that sold for ^.35 on the spot. The gold found 
is bright yellow and has every conceivable shape. Gold is also 
found on the opposite of the ridge and explorations are being made 
on the ridge to find the mother vein if such exists. Leads of quartz 
run through this valley; some beautiful specimens of galena have 
been found, also pyrites in flint, 3 miles below here on the mount- 
ain. Gold is also found in the branches 5 miles above this, on 
Laurel Creek and in localities to the northeast." — Others state that 
the Brush Creek placers improve in richness the farther they are 
worked ; That the gold hitherto found is ''drift" with an occasion- 
al "nugget;** and that parties are now regularly at work, "sluicing** 
and "panning,** with satisfactory results. Two men with only a 
tin pan, lately, in 5 days, "panned out** $100 worth of gold. 
There is considerable excitement all along the western border of the 
Archaean rocks in Montgomery where these developments are being 
made. It will be seen, by reference to page 63 of The Virginias, 
that Dr. Currey thought gold would be found in this region, 

* ■ ■ ■ 

Gold. — ^Wm. E. Gilliam has re-opened an old mine in Bucking- 
ham county, and found new veins of rich ore. Large offers have 
been declined. The Snead gold mine in Fluvanna, has been 



The Ck>al and Ck>ke Movement over the Ohesapeake A; Ohio 
Bail'way, for the three months ending March Slst, 1880, and for the cor- 
responding period of 1879, hi tons of 2,000 lbs., by Mr. Charles M. GKbson, 

Fuel Agent of the Company, is as foUows : 

1870. 1880. 

Fuel for use of Company 17,075 99«515 

Shipped at Huntington on Ohio River 6,447 85,071 

Delivered on line of road west of Richmond 0,0d0 8,8tt 

Delivered at Staunton to VaUey Raihxmd 4.. 108 76 

DeUvered at CharlottesviUe to W. C, V. M. & G. S. R. R. 6,796 10,587 

Delivered at GordonsviUe to do do 81 75 

Delivered at Junction to R., F. & P. Raihx)ad 654 8,908 

Delivered at Richmond for consumption, including steam 

tugs and dredges 12^38 14,289 

Shipped at James River wharves 20,084 24^824 

Total 78,292 127,202 

The character of the coals moved during the same period is shown in the 
foUowing exhibit : 



From Ist January to Cannel. 



March 81, 1880 

Same period, 1879. 



Increase, 1880. 



7,559 
1,026 



6,533 



Splint&Bit's 


Coke. 


111,698 
67,704 


7,945 
4,562 


43,994 


8,388 



Total. 



127,202 
78,292 



sold to Willson & Kennedy of Philadelphia, Pa., for $15,000. 
In Spotsylvania county, a negro washing for gold lately found a 
nugget weighing 102 pennyweights, which he sold to Minor & Co., 
of Fredericksburg. Surface washing in this county is paying well, 
as it ought to. Gold mining is now an exciting topic in Buck- 
ingham county, arid new deposits have been discovered. A 

nugget of pure gold, weighing more than an ounce, was found, 
several feet beneath the surface, by a miner in one of the Louisa 
county mines a few days ago. 



The Iron Minos on the James in Piedmont-Iidlaiid.— The 

following letter from the Lynchburg Virginian^ of May 28th, fur- 
nishes most valuable information in reference to the present condi- 
tion of mining interests along James River, below Lynchburg, in 
the adjacent borders of Piedmont and Midland. It is a timely 
contribution to this number of The Virginias, as it furnishes evi- 
dence that the resources of the region that will be traversed by the 
Richmond & Southwestern Railway are being developed. We 
regret that its author has witheld his name from so creditable a 
communication : 

Galt*s Mills, Amherst County, Va., May 25th, 1880. 

While here on a professional tour, engaged in making a topo- 
graphical and mineral survey of the valuable lands belonging to 
the estate of the late Thomas Warwick, I have taken the time to 
visit some of the valuable iron ore deposits along the river, and 
from observation and inquiry, am enabled to give through your 
valuable paper a brief description of this valuable mineral belt and 
the operations now going on in this section. 

Galt's Mills. — Our party, consisting of Mr. A. D. W., J. W. 
M. and myself, have our headquarters at these well-known mills, 
now operated by Mr. S. J. Turner, a true, whole-souled old Vir- 
ginia gentleman, by whom we were entertained in Old Virginia 
style. The mills are situated on the north side of the James River, 
14 miles below Lynchburg, at the mouth of Stovall's Creek, which 
supplies the necessary water-power. The large brick mills were 
built in 1 8 13, have a present capacity of 60 barrels of flour per 
day and power enough, if the water from the canal was also used, 
equal to 250 horse-power. The fall at this place being over 10 
feet. 

I refer to these mills particularly because this point is the princi- 
pal centre of the iron deposits of this section, which, beginning on 
the south side of the James at Judge Robert Davis' place, six miles 

below Lynchburg, extend from that place down the valley of 
the James to the Greenway min^, on the north side, 30 miles be- 
low Lynchburg. The approaches to Gait's Mills from the Amherst 
as well as the Appomattox side are good and the roads both up 
and down the river are first rate. The mills are in the centre of 
one of the most productive agricultural regions of Virginia, and if 
progress in the opening and working of iron ore and the mann&c- 
ture of that metal shall continue for the next few years, as it no# 
promises to do. Gait's Mills will be the site of one of the most 
flourishing and important manufacturing towns in Virginia. A 
party of engineers of the Richmond and Alleghany Railroad, in 
charge of Captain Dade, are now locating the road at this place. 
The location made at this place is upon the tow-path, up to a 
point a half a mile above Gait's Mills, where it crosses the canal 
and goes over on the farm land of Warwick's estate and thence 
into the lands of Paul Campbell, thence crossing the river some 
two miles below Joshua dam to the south side, in the lands of 
Neville Mundy, Esq. 

The first important depot on the railroad to Richmond will be 
located at Gait's Mills, or just above it. Having described this 
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fiitura centre of this important iron region, I now proceed to refer 
to the operations now going en in iron mining. 

The North Side Mines. — i. The **I^ne Pine Mine,*' 14 miles 
below l^ynchburg, adjoining the Warwick farm, i}i miles from 
Gait's Mills, on StovalFs creek, operated by Col. Thomas Dunlap, 
on land leased from Wm. Keet's estate, now employing a force oi 
40 hands — ore shipped north via Lynchburg. 

a. The mine on the property leased from Mr. Bailey, one mile 
down the canal from Gait's Mills, operated by J. E. Adams & Co., 
ore mines now being opened — some 10 or 12 hands employed. 

3. The property leased from W. H. Turner, 6 miles from 
Gait's Mills, operated by J. E. Adams & Co., with a force of 8 
or 10 hands — mine now being opened. 

4, Property of A. R. Boteler, formerly belonging to Col. Walk- 
er, 7 miles below Gait's Mills and 21 below Lynchburg, operated 
by Mr. Boteler, who has a large force, now in charge of an old 
miner, making a large tunnel in the mountain, taking out ore of 
very fine quality — ^a force of 1 2 hands employed in the mine ^ 
mile from the canal. 

6. The celebrated '*Maude View," on land purchased by Col. 
Thos. Dunlap, who purchased from Mrs. Dillard, named by Col. 
Dunlap "The Maude View," as a compliment to Miss Maude Dil- 
lard, is situated I J4 miles from the canal and 2^ miles below 
Gait's Mills. Col. Thos. Dunlap is now working at this mine 
about 50 hands and building a tram road from the canal to the 
•*Vicw'' — ore shipped North via Lynchburg- 



6. Mine at Riverville, operated by Col. Thos. Dunlap and Nay- 
lor &: Co. of Philadelphia, 20 miles below L)mchburg, land bought 
from J. J. Dillard, ore shipped to Richmond — about 30 hands 
employed. 

7. The and mine at Riverville, land bought of Wingfield's estate, is 
operated by Col. Thos. Dunlap, one mile from canal and 20 miles 
below Lynchburg, force of 50 hands employed. This mine has a 
standaid gauge railroad constructed from the canal to the mines of 
the Dover Company, adjoining the Wingfield estate, and over this 
road ores are now being shipped to the canal. This enterprise is 
under the management of Mr. Reid of the Dover Company— ore 
shipped to Richmond. 

8. The 3rd mine at Riverville, operated J. E. Adams & Co., on 
land bought from Watts, one-half mile from the canal. Force of 
thirty hands employed; ore shipped via Lynchburg. 

9. Mine ten miles below Watts' Mills, operated by Messrs. Mun- 
ford &: Grubb, of the Lynchburg Iron and Steel Company, on 
land leased from Dr. J. C. Mundy, located one-fourth of a mile 
from the canal, and employing a force of forty hands. 

10. The celebrated Greenway mines, sixteen miles below Gait's 
Mills and thirty miles below Lynchburg, operated by Col. Thos. 
Dunlap, one and one-half miles 'from the canal, on land bought 
from DeWitt and Horsley. Force employed, 45 hands, and ore 
shipped via Lynchburg to Pennsylvania. 

The above list embraces all the mines now being operated on the 
north side, but prospecting parties are sinking shafts and pits, and 
examining the deposits on the lands of Thomas Warwick and others. 

Mines on South Side. — 11. Mines on the old Robertson place 
just below Six Mile Bridge, owned and operated by Messrs. Wil- 
liams, Parsons & Co., known as the Bessemer Iron and Steel Com- 
pany, about one-half mile from the canal, operating a force 
of about 20 hands. 

i2.*Mine operated by Barksdale & Co., on land leased from 
Neville Mundy, seven miles below Lynchburg. Twenty hands 
employed, one-half mile from the canals-ore being shipped 
via Lynchburg. 

13. Mine worked by Messrs. Williams & Co., of the Bessemer 
Iron and Steel Company, land bought by them from Webb, eight 
miles below Lynchburg, one mile from the canal, operating a force 
of 10 or 12 hands. 

14. Mine operated by the Bessemer Iron and Steel Company, on 
land bought from Drikell, nine miles below Lynchburg and one 
mile from the river, working a force of eight or ten hands. 

15. The old Stonewall mine and property, bought by the Besse- 
mer Iron and Steel Company from Legrande, about 9 miles below 
Lynchburg— operating a force of about 10 hands. 

x6. Mine worked by this same company, about a mile beloA- 
Stonewall — bought from Mr. Ingram. 

17. Mine worked by the same company, 2 miles below No. 16 — 
bought from Mr. Whitehead. 

18. Mine owned by the same company, bought from Mr. 
Turner, situated on the river just opposite Gait's Mills. 

19. Mine operated by Dunlap & Co., on land leased from Mr. 
Plunkett, situated on the river, just below the farm of Chas. Mundy. 

At all of the above named places, 19 in all, work is being pushed 
forward with vigor, and already in the purchase and development 
of these mines and lands, not less than $600,000 have been ex- 
pended, and at this time not tess than 500 men are employed in 



these mines, to say nothing of those engaged in transportation. 

The trade from most of these mines centres at Gait's Mills, 
where our friend Mr. Turner also keeps a well stocked supply store. 

I found that among the country people everybody spoke in the 
highest terms of Mr. Dunlap, who has invested more money, and 
done more in that section than any other party. He is described 
as a thoroughly prompt, liberal and pushing business man — gen- 
erous, kind and polite to all those with whom he meets. The 
people of the neighborhood are rejoicing in the fact that he is now 
building, for himself and family, a commodious residence near the 
river, some few miles below Gait's Mills, which is an evidence that 
he likes our people as much as they like him. May he have the 
success that his enterprise and energy deserve. 

These mines, now being opened, will, in a few years, necessitate 
the building of furnaces, and we may reasonably expect ten or 
more furnaces to be established in this section during the next two 
or three years. — These mines and the furnaces, when fully de- 
veloped, will give employment to not less than 10,000 people. 

Yours truly. E. S. H. 



Prol David Thomas Ansted, P.R. S., who recently died in Eng- 
land at the age of 66, was an eminent writer on scientific subjects, 
especially on physical geography and geology, and mining engineer^ 
ing. He was knighted, as Sir David, by the Greek government, for 
his able report on the Larium mines, the silver of which enriched 

ancient Athens and the lead of which, that the Athenian miners threw 
away, came near being the cause of a war between France and 
England. In the pursuit of his profession as a consulting mining 
engineer. Prof. Ansted has twice visited the Virginias, and spent 
some time in their coal and iron regions, and well informed 
himself in regard to them, for he was an indefatigable and clear 
sighted explorer ; he always wrote and spoke of their great extent, 
superior character, and of the cheapness with which they could 
be exploited, in the most enthusiastic manner, both in England 
and in this country, for what he had seen of them, though mostly 
in an undeveloped state, had made a wonderful impression on his 
mind concerning their great value. 

In 1854 Prof. Ansted spent a number of weeks in the Great 
Kanawha coal basin, making a special examination of the great 
"Wilson Survey," which embraced most of the region on the south 
side of that river, drained by Armstrong's, Paint, Cabin, and some 
other creeks, (now the most developed part of this field on the 
Chesapeake & Ohio Railway), and his published report and the 
coal section that accompanies it, known as the Armstrong's Creek 
section, were, until very recently, the most detailed and reliable 
ones in reference to that field. On his return to England he pub- 
lished a volume of travels, in which he gave an account of his ob- 
servations in Virginia, commenting on its resources and condition. 

In February, 1873, when, by invitation, Major Jed. Hotchkiss 
addressed the Society of Arts, of London, England, on the Agricul- 
tural, Mineral and Commercial Resources of the Virginias, Prof. 
Ansted followed with a hearty endorsement of what had been 
stated, saying, among other things, that "there was no coal-field 
which was more important than the Virginian, and none where the 
coal seams were more accessible or of a better quality, and they 
might be looked upon as inexhaustible;" that ''Virginia was also 
rich in iron fields of every variety and quality, and he saw no 
reason whatever why, if the same amount of energy and intelli- 
gence were applied to the manufacture of iron as in England, Vir- 
ginia should not take precedence in that important manufacture. 
No country had greater resources of wealth, and he looked forward 
to Virgtnia being one of the countries of the future." 

In 1873, ^^of. Ansted spent three months in West Virginia and 
Virginia, chiefly on the line of the Chesapeake & Ohio Railway, 
again investigating their coal and iron resources, an account of 
which he gave to the Society of Arts, of London, January 28, 
1874. His special mission at that time was to advise the Gauley- 
Kanawha Coal Company, which had been inaugurated by Gen. J. 
D. Imboden, in reference to working coal lands it had purchased 
near Hawk's Nest ; and we owe him a debt of gratitude for demon- 
strating, by actual construction, the feasibility of working profitably 
the elevated coal beds of the Kanawha field by high grade, narrow- 
gauge railwa)rs. During that visit he appeared before a committee of 
the U. S. Senate and urged the improvement of the Great Kanawha ; 
he also reported on the Cabin Creek coal lands, the Kanawha 
Falls coal lands and water-power, the Ferrol iron property, and on 
other mineral lands in these States. — His able papers have been of 
very great advantage to these States, for his eminent standing 
among men of science, attested by his being a Fellow of the Roysd 
Society, secured attention to whatever he had to say. 

Several important articles, now m tjpe, are crowded ont of 
this issue. 
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The Resources- of the Virginias on and near the Pro- 
posed Route of the Richmond ft Southwestern R'y. 



BY THE EDITOB. 



The proposed Richmond & Southwestern Railway, as cliar- 
tered by the legislatures of Virginia and Kentucky and as de- 
scribed in the prospectus of its company, promises to be an 
agent of the first importance in the development of a very 
large portion of Virginia and of a very considerable part of 
West Virginia. 

Beginning just above and under the shelter of Gloucester 
Point, on the northern side of the noble harbor of Yorktown, 
where it has already secured a site, of ample proportions, for a 
great railway terminus and seaport town to be known as 
Chandler, in honor of the President of the railway company, 
the^proposed route of this line of improvement will be westerly 
across Virginia, on or near the location of the red line on the 
accompanying Geological Map of Virginia and West Virginia, 
(constructed by Prof. William B. Rogers, as elsewhere stated) 
as'surveys, now in progress, may determine, either to Pound 
Gap or to Cumberland Gap, probably, by branching, to both 
of these passes in the Great Carboniferous Escarpment known 
as the Cumberland Mountains, on the eastern border of Ken- 
tucky, whence it will cross that State, by routes indicated on 
the accompanying Route Map, to Cincinnati, Louisville, Pa- 
ducah and Cairo and to connections with lines of railways, 
similar in gauge (three feet) leading to Chicago and other 
great centres of trade in the West and Southwest, making a 
double track railway, some 900 miles in length, nearly half of 
which and its Atlantic seaboard terminus will be in Virginia. 

An inspection of the map shows that in Virginia this rail- 
way will traverse, in whole or in part, the counties of Glouces- 
ter, King and Queen, King William, New Kent and Henrico, 
in Tidewater; Chesterfield, Powhatan, Cumberland, Bucking- 
ham, Appomattox and Campbell, in Midland ; Bedford in 
Piedmont and on the Blue Ridge ; Botetourt on the Blue 
Ridge and in The Valley; Craig, Giles, Bland, Russell, Scott 
and Lee, in Apalachia and along the eastern border of Trans- 
Apalachia; and along Buchanan and across Wise and Dicken- 
son in Trans- Apalachia; — thus traversing some twenty counties 
of Virginia and passing near twenty others of that State, 
crossing each of its seven grand divisions, and passing near a 
half dozen counties of West Viginia. The extent of this belt 
of country, allowing that 15 miles on each side of the line will 
be tributary to it, is fully 12,000 square miles, an area larger 
than that of Maryland or Massachusetts and equal to one-third 
of the land surface of Virginia. 

An inspection of the geological map shows that this railway 

will cross or skirt, in its course through Virginia, extensive 
outcrops of each of the dozen great groups of rocks found in 
that State, embracing nearly all those known in North Amer- 
ica. Its seabord turminus is near the eastern outcrop of the 
Sliocene or Middle Tertiary and thence, for some 60 miles to 
the westward, it crosses the Miocene and the Eocene (or Lower) 
groups of the Tertiary to its western outcrop on the western 
side of the Tidewater division of the State; there, in the vicin- 
ity of Richmond, it crosses a narrow belt of the Jurasso- 
Crctaceous, or Upper Secondary of the Mesozoic ; thence, for 
over 120 miles, across Midland, Piedmont and most of the 
Blue Ridge its way is over the several groups of metamor- 
phic rocks of the Archsean, passing through two and near a 
third of the detached areas of the Jurasso-Triassic, or Middle 
Secondary areas of the Mesozoic. The Lower Cambrian rocks, 
the Primal, or No. I, of the Paleozoic, are crossed on the I 






western slope of the Blue Ridge, and the Middle and the Up- 
per, or Siluro-Cambrian (Lower Silurian), Nos. II and III in 
The Valley for 20 miles. Entering Apalachia the line winds 
through and along outcrops of Cambrian, Nos. II and III, 
Silurian (Upper) Nos. IV to VII ; Devonian, VIII and IX, 
and Lower and Middle Carboniferous, X and XI (the Lowest 
Coal and Carboniferous Limestone groups of the map), for over 
200 miles ; here also, in passing through Tazewell, Russell, 
Scott and Lee, a distance of 130 miles, the line skirts the 
eastern border of the Great Carboniferous, Nos. XII to XVI, 
in Virginia and West Virginia, and the route through Pound 
Gap crosses it for 30 miles or more. — It necessarily follows that 
a belt of country having such a variety of geological forma- 
tions, well developed as they are here, must have a great 
variety and abundance of mineral wealth; — the statements 
hereafter made will fully confirm this. It also follows that a 
railway traversing these several outcrops of rocks for such 
long distances will have great facilities for developing their 
mineral resources. 

It appears from the above, and will more fully appear here- 
after, that the natural grand divisions of Virginia where 
crossed by this railway, as well as elsewhere, differ very greatly 
in their geological structure and therefore in their soils and in 
the adaptations and productions that depend on variations of 
soil. For 60 miles the course of this railway is across the 
marly, sandy and alluvial soils of the Tertiary plain of Tide- 
water, a low-la7id country ; then for 100 miles it crosses the 
undulating Midland plain resting on the upturned edges of 
the old Metamorphic or Archsean rocks, from the decay of 
which that plain has been formed, including 14 miles, in two 
parcels, of Jurasso-Triassic, or New Red Sandstone country ; 
thence, for some 40 miles, its way is among the hills and spurs 
and intermediate valleys that run out from the Blue Ridge to 
the eastward, forming the greatly varied Piedmont region, and 
across the Blue Ridge, both underlaid by and derived from 
members of the same Archaean group rich in all the qjements 
of fertility ; and thence, for more than 200 miles, its course 
will be across and along valleys of Lower Silurian (Cambrian) 
limestone, with rich calcareous soils, bordered by mountain 
ranges and table lands and with adjacent valleys derived from 
more than a dozen different geological formations and having 
the varieties of soil implied in that fact. 

One more general statement must be made before the great- 
ly diversified and complex character of this belt of country 
and its adaptation to a ^vide range of wants and productionfi 
can be fully understood. — As it appears on the map the belt 
of country pertaining to this railway is a narrow one, ranging 
but about half a degree on each side of 37^ N. latitude, making 
1** its climatic breadth if bounded by lines of latitude, while 
its real climatic breadth, that bounded by isotherms, or lines 
of temperature, is that of 14° or near 1,000 miles, 14-time8 
that of its sea-level latitude width, because its habitable and 
cultivable areas vary in allitude from the sea-level to fully 
4,000 ft. above that level, making its range of climate, adapta- 
tions and productions that of the sea-level from North Caroli- 
na to Nova Scotia, omitting the influence of the sea. 

The altitude of the Tidewater country, the Tertiary of the 
map, along this line, varies from tide level to 150 feet above it 
it ; that of Midland, the country between Richmond and 
Lynchburg, from about 200 feet to 850 ; that of Piedmont, 
between Lynchburg and the Blue Ridge, from about 600 in its 
stream-valleys to 1,000 on its divides and near 3,000 on its de- 
tached mountains ; while the Blue Ridge rises to 4,014 in 
Flat-top ot the Peaks of Otter and 4,258 in Apple Orchard 
Mountain near by. The Valley in Botetourt varies from 
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about 800 feet of altitude in the vslley of the James to 1,500 
on the divides; while the vallcyB of Apatachia range from 
1,000 feet t« 2,700, or more, and its inoiiittain table lands fIm; 
to over 4,000. 

The terminal harbor at Chandler, eaye the IT. 6. Coast 

Survey Report of 1857, "ie one of the firet-clasB" * * "Bufli- 
cient for the Ur{:cst navy and commercial marine," and i^, 
next to Newport, R. I., "the eafeet and the moat commodious 
harbor in the United States;" which k e<2uiva]ent to saying il 
ie the beet harbor in the Union for commercial purpoaes, hc- 
caoBe Newport ib so Bittiated that it is not and probably nev 
wil! be an entrepot for eoinniercc. — "York River at Yorktown 
affords the best harbor in the StatcB for vessels of the largest 
eise," said Jefferson in his Notes on Virginia. 

The capacity of a harbor that is to accommodate an 
extensive commerce and meet all its demands must be very 
great, and fabulous sums are expended on the harbors of great 
commercial cities to meet the requirements of trading sliips,— 
requirements that the uninformed do not know. For exam- 
ple, about onc-tliird of all Bailing vessels have a draught of over 
20 ft. and 95 per cent, of tlieni draw over 16 ft.; of the laiw^Bt 
sailing veesela 16 per cent, draw ^4 ft. Coast-wtsc coal-lfS«ii 
eteanieiB usually draw IG ft. and coal-Iadcn schooners 12 ft. 
Roominess of Icngtli and breadtli are almost as important as 
depth, for a first-class Bhip requires a half-mile, and a medium 
ecnooner ftOO ft. of way, or eea-room when beating to wind- 
ward, and in a straight channel steamers and vessels in tow of 
Bteam-tugs nmst have at lea^t 100 ft. In anchorages 2.7 acrcB 
of swing-room, beyond the 18-ft. curve, are needed for each 
ship of a coasting Aeet, and 32 acres, and for some 44, in not 
lees than 10 fathoms of water, for a man-of-war. These re- 
quirements are from the Coast Survey Report for 1871, — tJie 
following facta of some of its dimenBions will show how tlie 
Chandler^ York harbor meets them. 

The upper York, from the Yorktown-Gloucestcr Point nar- 
rows to West Point, is so wide, deep, and straight aa to entitle 
all of it to be called a harbor that is, as a whole, 26 miles long 
and has an average breadtli of 1.5 mites; for 15 nuIe8,irom 
Yorktown to Portan Bay Point, its average width is two 
miles. Its sliip-channcl is 3 miles wide at the entrance and 
from 18 t6 30 ft. deep ; for 8 miles, from Yorktown to Queen 'e 
Creek, it is from 4 to 3 of a mile wide and from 21 to 66 ft. 
deep ; thence for 15 miles farther it is ^ of a mile wide and 
iirom 20 to 39 ft. deep. This harbor is easy of ingress and 
^rcss, for the course of the York extended leads to the en- 
trance to the Chesapeake, and in its milc-wido channel tlie 
largest ship afloat can boat up and down or ride at anchor with 
perfect ease and safety. The average depth across the en- 
tnmce to thiB harbor is t>5 ft and tlic mean rise and fall of tlic 
tides about 2.5 ft., — there is no bar at the 'moutti.of the York, 
and its least depth is 33 ft. — The low water depth to New 
York harbor is 25 ft. and to Boston 23 ft. 

The scale and shell fish resources of the York and tlie 

thousands of square miles of adjacent oceanic waters, embraced 
in Chesapeake Bay and its hundreds of arms and in the Vir- 
ginian Sea outside of it, are great in variety, netod in qnality, 
and, nnder proper regulations, exhausl^ess in quantity. More 
than two million dollars worth of scale iish are animally sent to 
market from these waters, and from 12 to 15-miUion bushck 
of oysters that have a money value of nearly as many million 
dollars. — In 1869, the last census year, over 5,000 boats and 
1,000 vessels of over 5 tons burthen were employed in taking 
oystersfrom thesewatcr8,aud 502 vessels, 18,876 tonsof burden, 
were engaged conveying them to market. — If tho facts of 
transportation were accessible it would be found that a very 
large portion of this "catch" of fish and "take" of oysters finds 
itd way, by railroad, far into the interior. 

The mineral resources of the country traversed hy the 
Kehmond and Southwestern Railwav are exceptionally great 



and exceedingly varied since, as before intimated and as Pro- 
feeaor Rogers' Geological Map, accompanying this, shows, it 
croBfiCs, either at right angles or diagonally, each of the geo- 
logical fonnations found in Vii^inia — which is equivalent to 
saying it crosses nearly all those found in the United States— 
where most of them have their largest development, and 
where, as a consequence of that development, those formations 
moBt abound in the valuable minerals that are generally asso- 
ciated with them. 

In the Tidewater country.— Associated with the Ter- 
tiary strata that underlie the alluvium, etc., of the Quaternary 
that forms the surface of this r^ion, and exposed on the banks 
of its streams, are several beds of tnarl, some valuable for 
fertilizing and others for building purjioacs, and j}lastic and 
other clays such as, found in the same relations, have proven 
so valuable in New Jersey. — Rogers mentions extensive beds 
of ptihervlent wAtfo marl in Gloucester, New Kent, etc., 
"all of them largely aboimding in calcareous matter," some 
with as much as 97 per cent, and "in general the proportion 
exceeds 80 in tho 100." In a table of Miocence marls from 
Gloucester, from nine different localities, the per cent, of car- 
bonate of lime ranges from 37.1 to 96.8 ; and in one of three 
from Now Kent it is from 76.1 to 93.6. 

A Hue marl is found in beds, generally below the white, 
that has proven valuable for fertilizing sandy lands. In 
places are beds of \MtAferrti<finou8 marie, consiBting ot shells, 
more or less broken, which arc rich in calcareous matter, also 
sheU-rock, approaching limestone iu composition, some of 
which Refers found to contain 87 per cent, of carbonate of lime, 
Gr^n »and, sulphate of iron and »tdphur are also found in ^ 
the marly beds of the Miocene, or Middle Tertiary. All of 
these are valuable not only for improving the lands of Tide- 
water but especially for improving those of Midland to the 
westward. — In the Eocene or Lower Tertiary belt, — the 
eastern boundary of which, where iu its eastward dip it passes 
nnder the Miocene, or Middle Tertiary, is indicated by the 
dotted line A — B on the map, — some 16 miles wide on this 
line, are thick beds grcensand marl abounding in fertilizing 
elements. — The transportation of these Tidewater marls and 
clays will in time become a large business here as it has in New 
Jersy. Prof. Rogers thought it by no means improbable that . 

of the ferruginous beds of tltis region might prove valua- 
ble sources for iron ore. At Richmond is exposetl a remark- 
ably thick bed of inf^imrial or diaiomaceotis earth, lying near 
the boundary of the Middle and the Lower Tertiary ; else- 
where such beds have a commercial value. Jirick days and 
moider*8 sand are abundant in Tidewater. 

In Hidland and Piedmont. — From the wo^teni border 
of Tidewater to the western sloi>e of the Blue Ridge, for 125 
miles of air-lino distance, the route is mostly across the Arch- 
aean or Old Metamorphic and Primary rocks that hero as else- 
where abound in mineral wealth. In the vicinity of Richmond 
outcrop abundantly massive beds of graniie, gneissoid in 
character, furnishing a building stone of unsurpassed excel- 
lence, as attested by the use of millions of dollars wortti of 
it in the construction of the public buildings at Washington. 

Ten miles beyond Richmond tho tine reaches and for 10 
miles crosses the Jurasso-Triassic area (sliown on the map and 
in section No. 1) known as the Chesterfield or Richmond Coal- 
basin, some 189 square miles in extent. This contains two 
beds of superior bitumiiu)us coal, one of them from 20 to 40 ft. 
tliick, the other from 3 to 5 ft., and also a heavy bed of car- 
bonite or juUural coke. Hacfarlane, in "The Coal Regions of 
America," says of this coal-field, "It was one of the earliest 
opened by the miner. It is the solitary one at tide-water, and 
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near a State capital. It contains several beds of coal, and one 
of these is sometimes of great thickness; it is mined b} shafts, 
on the English plan, and affords a variety of fuels, ranging 
from gas coals to native coke." O. J. Heinrich, M. E., in his 
very able paper on "The Mesozoic Formation in Virginia," in 
the Transactions of the American Institute of Mining En- 
gineers, Feb. 1878, (to be reproduced in full in The Virginias) 
giving the results of extensive explorations with the diamond 
drill and with shafts, undertaken "for the purpose of establish- 
ing the existence and continuity of the coal deposits in the 
Bichmond coal basin," says, "At least two workable seams Oa 
coal are know^n to exist in that basin : the lowest seam from 3 
to 5 ft., and the big, or upper seam, from 20 to 40 ft. and 
more in thickness and occasionally developed in two seams 
divided by a series of elates and sandstones 5 to 10 ft. thick. 
The distance between the upper and the lowest seam is about 
60 ft. There is no doubt whatever that these carboniferous 
deposits, geologically speaking, are continuous. Mr. H. 
states that of the 121,000 acres m this basin not over 500 have 
been worked, (these in six different localities) and from them 
some 6-million tons of coal were taken from 1822 to 1877. In 
1873, from one acre, at Midlothian, 19,057 tons were taken. 
He places in contrast with this the statement that in 30 years 
the big 14-ft. seam of tlie Cumberland basin produced from 2,525 
acres but 13'million tons of coal. He concludes by saying — 
"This field yielding an excellent gas coal, as well as coking 
coal, steam coal and blacksmith coal, its revival in the markets 
of the United States, which it commanded before the late civil 
war, will only be a matter of time, because its accesriibility to 
sea-going vessels of 500 to 1,000 tons's capacity will fairly 
counterbalance the moderate cost encountered by deep mining. 
Therefore this oldest of our coal-fields is yet to see its best 
days." — This field, with its millions of tons of getablo coal 
will be less than 70 miles from the deep vater harbor of 

Chandler. 

The bituminous coal of this field contains, on an average, 
from 30 to 38.5 per cent, of volatile matter; 59 to 66 percent, 
fixed carbon; 2 to 10.8 (average of 21 analyses 5.58) per cent. 
of ash ; 0.6 to 1.7 per cent, of sulphur; its specific gravity is 
from 1.246 to 1 .292 ; and it weighs 2,075 lbs to the cubic yard. 
The carbonite contains about 11 per cent, volatile matter, 80 
per cent, fixed carbon and from 9 to 22 per cent, ash (Heinrich). 

The fire-clay and shale of this Mesozoic area "would form an 
important item in ceramic manufacturesy^ remarks Mr. Hein- 
rich in the paper above referred to, "as various qualities, from 
a light yellowish-gray, or nearly white, to those of a red color 
are found, and the manufacture of pottery, fire-brick, or com- 
mon brick and tcrra-cotta, in connection with a low-priced 
fuel, would be remunerative, and at the same time hirnish a 
new source for the use of coal. The sandstones of this forma- 
tion have been neod for building p^irjposes, and if selected with 
proper care furnish a sufficiently firm material." He also 
mentions that some of the thicker limestone strata could be 
quarried for the same use, and that "a great source of lighting 
and lubricating material is stored away for future generatiors 
in the highly hitv/rnin/yu^ slates^ which frequently occur in 
very heavy strata, and near the surface," and that thepyritif- 
erous slates here occurring "would be used in other countries 
probably for the manufacture of copperas, alum, etc., as, for 
example, at Pardubitz in Bohemia. 

In his second report Prof. Bogers calls attention to the iron 
ores accompanying the coals of Chesterfield and gives the 
analysis of a sample from near Trabue's pits that in 100 parts 
contained 85.15 peroxide of iron, 4.20 silica, 4.00 alumni and 
6.50 water. 

In the 38 miles across Powhatan and Cumberland and 
along Amelia and between the Chesterfield and the Bucking- 
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ham, etc.. New Red Sandstone areas, the line crosses numerous 
undeveloped beds of iron ore and near well known deposits o\ 
jplumhago. Near Willis' Eiver its way, for 3 or 4 miles, is 
across a smaller Mesozoic area having the same general char- 
acter as the one in Chesterfield. Coal beds have been opened 
in this near Farmville, but they have not been worked to 
any great extent. 

In the next 40 miles, crossing Buckingham, Appomattox 
and part of Campbell, to the western bonfcr of Midland this 
road passes one ot the most remarkable belts of mineral wealth 
in Virginia, if not in the whole country. The ArchsBan rocks 
in this belt have a rather uniform N.E. — S.W. strike and a 
steep dip either to the N.W. or the S.E., consviquently the 
country is divided, by bands of outcropping strata, into bands 
trending with the strike, so we find bands of gray gneiss of 
magnetic iron ore^ of micaceous and talcx)se slates bearing 
goldy copper and ochreous and hrown iron ores^ of roofing slates^ 
of mica slates and syenites, of micaceous and talcose 
limestones and m/irhle^ allg of which will be cr^^ssed, 
where more or less naturally ex]>o8ed, and nearly at right 
angles, by the Richmond & Soutliwestem Railway. The 
numerous gold njines, iron and copper mines, and slate, lime- 
stone and marble quarries that have been opened and worked 
in this belt of country have fully proven the abundance, 
variety and excellence of its mineral deposits. 

In an article on "The Njitural Wealth of Viri 
Har]:>er's Magazine, Dec., 1865, the writer says — "In Buck- 
ingham, Goochland and Fluvanna alone we visited no fewer 
than twenty-five rich an 1 well known mines, teeming with 
gold, copper, silver, roofing slate, copperas, granite and many 
other valuable materials." 

The gold belt w^here crossed by this line in Buckingham is 
from 10 to 15 miles wide, consisting of repetitions of outcrops 
of gold-bearing rocks, dipping at liigh angles, the character 
and richness ol which have been abundantly proven by the 
shafts and drifts of a dozen mines, in different localities, from 
which large amounts of gold have been taken. The writer above 
referred to makes these statements in reference to Buckingham 
mines visited by him: — At Ford's Mine an extremely ricu 
gold vein was discovered, in 1835, but on shafting rich oopper 
pyrites formed so much uf the gangue they could not by their 
methods extract tlie gold proStably ; they mirfit have taken 
out great quantities of excellent copper. The Duncan or Ap- 

f>erson mine has "several large and valuable veins." At the 
iightfoot mine, "one of the o.dest, most valuable, and cele- 
brated in the State," there are "four well-known md very rich 
veins," where one lessee made from $300 to $400 a day by 
stamp-ciushing for gold; a copper mine on the same estate, has 
been successfully worked and its gray and green carbonate 
and sulphate ores and native copj>er been found abundant The 
Buckingham, Loudoan, Rumpus, Hobson, -Ayrcs, and Booker, 
are some of the other noted mines of this couniy, and to this 
reffion may be confidently applied this remark o( Overman, the 
celebrated mineralogist and metalurgist, in his work on 
Practical Mineralogy : — "There are gold-l>earing localities in 
Virginia and North Caroh'na which, if not equal to those of 
California at present, will be of greater importance in the 
future, and, I predict, more sure and lasting." The same 
eminent authority, — afVer asserting that all native salphorets, 
particularly iron, contain gold, and that sulphureta can only 
penetrate rocks from below, as confirmed by the fact that all 
pyritous veins invariably improve in quantity and qnality 
with the depth, — says "We have here (m Va., etc) a belt of 

f^old ores of unparalleled extent, immense width, and undoubted- 
y reaching to the primitive rock, which, on an average, can- 
not be less than 2,000 ft. deep. Here is a masB of predouB 
metal, inclosed in the rock, which cannot be exhausted for ages; 
and, in this respect, the region in question is the most inipor- 
ant of all known gold deposits, California not excepted. ' — 
In this connection attention may be called to the tact that 
the streams of this county, which are numerous and gen- 
erally abounding in water, have from 600 ft. downward^ of 
fall within its limits. 

The slates of Buckingham are among the beet known for 
roofing, marbleizing, flagging, school and all other pnrpoeeB 
for which slates are used, as has been proven by 60 yean of 
nae in Virginia, by "honorable mention" of the Xoadou 
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World's Fair of 1851, and by its i)rcseiit standing in the 
markets of the country. Tlie date teli^ in w hich the "Buck- 
ingham," "Welsh," "Old Dominion," "Ordway," "Nicholas," 
and other companies have quarried successfully, has been de- 
veloped for 5 miles on each side of Hunt's Creek, a l>-miles 
long tributary of Slate River flowing parallel to that river on 
the S.E. and entering it a mile above its mouth. This belt 
undoubtedly crosses the county j)arallel to the course of Slate 
R. and its S. Branch extension, and not far from the watershed 
of that river on the S.E. — It wil' l)e arr easy matter to build 
up an immense trade in these t^u})erior slates, both in this 
country and abroad, when facilities are aftbrded for transport- 
ing them directly to the seal oard whence they can be dis- 
tributed ; for they may be had in almost any dimensions that 
can be required, and even in grain and tough in structure. ] 
have used them for years for three puq^oses and speak from 
experience. An industrial survey of this n^^ion, such as the 
R. & S-W. Ry. has already inaugurated, will doubtless bring 
to light other belts, or outcrops, of these same slates in the 
Bucceesive foldings of the rocks with which they are associated. 

Copper has already been mentioned as one of the abundttnt 
products of this region, it is found in tlie various forms of its 
ores and as native copper associated with the rocks ot the gold 
belt. From the Ligntfoot Mine ores were formerly shipped 
to Baltimore for smelting. A new impulse will be given to 
copper mining here when the limestimes of The Valley and 
the pure Lower Measure coals and their coke from the Clinch 
basin can be brought to aid in the reduction of its ores, and 
when its sulphurets will be in demand for the soda-ash works 
that in the future will be erected at the Holston salt deposits, — 
contacts that the R. & S-W. ITy, will makc^ possible and 
results that its construction will render })robab]c. The an- 
cient dwellers in this land worked its co])])er and gold mines, 
for their rude and curious tools and crucibles are now found 
in working its mines. 

Willis' Mountain, in Buckingham, near which this road w^ill 
pasB, is a remarkable object in the lansca]>e of the Midland 
plain, but it is still more remarkable for the abundance and 
variety of the minerals inland around it, of which Rogers 
makes freauent mention. It« rich pink or j>urple gneinA^ of 
which nearly the whole of the principal peak, several hundred 
feet high, is composed, "From its hardness, and the indestnicti- 
ble nature of its materials," wrote Prof. Rogers in 1835, "will 
some day possess a value independent of that founded upon its 
color, which will bring it into use as an article for building." 
In this abundant "beautiful rock," with a "brilliant aspect," 
we probably have the best of scotch granite, — Here also are 
schorly ashestvs^ a whetstone rocks and kt/anite. 

Kiaolin occurs in extensive beds in the neighborhood of the 
feldspathic rocks of all this region, tind/eld^par and the purer 
forms of silica shoundy furnishing materials that are in demand 
elsewhere and that suggest local manufactures of all forms of 
earthenware, fire-bricks, &c., in the future. 

The iron ores of Buckingham, Appomattox and Can)])bell 
counties, on the Midland side of the James Basin, and of 
Nelson, Amherst and Bedford on its Piedmont side, are well 
known to be exceptionally large in quantity, numerous in 
variety and of the best known in quality. The James and 
many of its tributaries have trenched for themselves narrow^ 
Btream-valleys down deep into the many folded but nearly 
vertically disposed rocks that underlie this region (nnich as 
shown in the accompanying theoretical section, copied from a 
report by Dr. J. P. Kimball), the beds of their streams lying 
some 500 ft. below the general level of the Midland and Pied- 
mont plains, thus exposing, on the tops or in the flanks of the 
watershed ridges, in hundreds of feet of section and hundreds 
of miles of outcrop, the numerous beds and veins of iron ore 
that accompany these Archaean rocks, and making it an easy 
matter, by open cut, shaft and drift, to mine them above the 
general arami^e level of the region. When Jefl'erson, in 
1781, vrrote his Notes on Virginia Ross', Ballendine's and 
Calloway's iron-works were in operation in this part of Mid- 
land on the south side of the James ; making, annually, the 
first 1,600 tons of pig and 150 of bar iron, the second 1,000 
tons of pig, and the third 600 tons of pig and 150 of bar,— 
large products for that day ; and he states that the metal made 
at Ross' was so tough that "pots and other utensils, cast 
thinner than usual, or this iron, may oo safely thrown into, or 
put of the waggons i^ which they are .ransported." These 



and other old furnaces here ran successfully until the forests 
near were all "coaled," then most of them were abandoned for 
want of cheap fuel. In the past few montlis, — during which 
the Lake Superior ores, of precisely the same character, and do- 
rived from the same geological formation, have] been held at 
$12. per ton of ore at Cleveland, — $26. for the ore for a ton of 
iron at Pittsburg,— attention has l)een directed to this region, and 
already a score or more of mines are in operation (as stated, 
in part, elsewhere), sending ores to the North, and even to 
Pittsburg, though by roundabout ways, and furnaces and other 
iron-w^orks are oeing constructed at and near Lynchburg. 

Prof. Wm. B. Rogers, during his Geological ourvey of Vir- 
ginia (1835-1841), explored this region thoroughly, and in his 
several rejyorts he often calls attention to its nn'neral wealth. — 
In his 1835 re{>ort he mentions "several veins or beds of hematite 
iron ore in N. E. Buckingham one of which, 15 ft. in average 
thickness where it had been uncovered, had been proven a 
continnovfi bed for 2 miles, by the owners of a furnace at New 
Canton, and traced for 7 miles, and parallel to that, and but 
100 yards distant, is another bed, dipping steeply to the east, 
as did the other bed and the associatea rocks. Mention is also 
made of a bed of ^hnagnetic iron ore of a very valuable quali- 
ty" at the base of Willis' Mountain, which I have myself since 
visited and had analysed and found to be as statea. In his 
report for 1839 the details of an exploration of this region are 
given in which attention is called, — to beds of an abundance 
of the best of porcelain clay in a belt passing a little east of 
Cumberland C. H.; to abundant localities of smphaie of baryta 
(baf^ytes) in the ridge between Beaver and Opossum creeks 
near Lynchburg, and in Bore-auger Mt. in Bedford ; to an 
abundance of garnet^ in Buckingham, which, containing 20 
per cent, of lime and 16 per cent, of oxide of iron, he suggests 
might i)rove a valuable auxiliary flux for iron ores; a belt of 
true utmtratified granite^ a mile or two wide, in Campbell 
county, a little east of Falling River; of syenite^ "in almost 
every variety," in solid masses, in Cam))bell and otlier counties 
"quarried for mitlstones^ formed of a single piece ;" a grtiy 
granitic gneiss^ at various places, adapt^ for building pur- 
poses, that had been "largely explored in these quamos" in 
Cumberland; kyanitic gneiss^ in massive ledges, kyanite^schorl^ 
etc. in Willis Mt; the slates of Buckingham, before men- 
tioned; beds of marble and limestone^ in places 50 ft. thick, in a 
belt along and near the James, and crossing Campbell county 
to the S.W., of excellent quality for architectural, agricultural 
and furnace uses ; a quartzite or quartz slate^ near Leesville, 
Bedford county, that "easily rives out in masses or slabs of 
anv required thickness and length," some of which can be 
easily dressed, and that "besides its beauty and durability as a 
building material would appear to j)ossess such a power of 
resisting intense heat, as to nt it for employment in fumacepj" 
a bed ot blue limestone^ also, near I-«eesville; a bed of soapstone or 
steatite^ exposed 2 miles west of Lynchburg and traced for 
many miles each way; a belt of liynestone^ over 300 ft. thick, in 
"contiguity to extensive beds of rich iron ore^'* l)elow Ross' 
furnace, in Appomattox; a "l)ed or vein of fine granular md- 
phate of baryta of a pure white color," near Beaver Creek in 
Campbell. By exi)eriment Prof. Rogers found that some of 
the limestones above referred to made a good, slow-setting, 
hydraulic cement. In this report Prof Rogers summarizes 
his observations on the iron ores of this region, mentions again 
the bed of broion and ochremut ore of N. E. Buckingham, "that 
from its continuity and thickness, and from the general rich- 



thick, on and near Stonewall Creek, and to a parallel bed, a 
yellow ochreo^is oxide of iron to the eastward of the last : and 
to "a prolonged bed of ore" 8 ft. thick, and probably 16 in 
places, that ranges through Campbell and other counties; and 
"a heavy bed ot inagnetic o.tide^^ that may be traced some dis- 
tance in a N.E.— S. W. direction, in a line with Willis' Mt, in 
Buckingham, "from 6 to 8 ft. in width, solid ftid dense, gen- 
erally bright and specular." This report also notices 
the magnetic iron ores of Franklin county, those that 
have recently become accessible by the construction of 
rrow-gaugc branch of the Va. Midland. The iron 
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ores that are now being developed in the eastern part 
of Be iford county are probably a N.E. extension of the Frank* 
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Concluded from Page 87. 

may be seen as a very conspicuous object nearly opposite, though a 
little below the Cement Mills. It is apparently one of the effects 
of undermining by high water in the remote past. 

Division 7 — the upper Potsdam shale — usually extends some 
distance up the slope of 6, where the normal dip has been preserved, 
as may be seen at the iron mines a short distance to the N.E,, or 
opposite the Cement quarries, a short distance S. W. of the en- 
trance of the gorge ; but just at the entrance it has been eroded by 
the river and then concealed very much from view by the drift and 
diluvium of the Valley. Its dip increases toward the Valley. As 
nearly as can be determined here, the thickness is fully 600 feet. 
A sufficient additional description of it may be found in the July 
number, p. 23. This brings us to the top of the Primordial Period. 

The next is the Canadian Period [3] — sometimes called, "Middle 
Cambrian" — and, like the Primordial, belongs to the Lower 
Silurian Age. It has three epochs, Calciferous [3«], Quebec [3^] 
and Chazy [3^]. The first of these, named from the prominent 
character of its rocks in New York, might well be called "Hydraul- 
ic," in Virginia, as it is generally characterized by the presence of 
one or more beds of hydraulic limestone. Where our section 
crosses, this limestone is quarried from a bed 12 to 13 feet thick, 
interstratified with shales and other beds of impure limestone. It 
dips steeply to the northwest, and again crops out at the base of 
Sailing's Mountain, on the west side of the little valley in which 
the two rivers meet. Over it lies a part of the Quebec [3^], that 
has escaped the denuding agencies that have operated so extensive- 
ly over the whole of the Great Valley. It crops out at a number 
of points along the James River near the cement quarries, and 
along the base of Sailing's Mountain. We have thus a synclinal 
trough of limestone resting upon the Primordial shales and sand- 
stones, which we find rising again on the west side and forming 
the mass of the bordering mountain. 

In a depression of Sailing's Mountain, about half-a-mile to the 
right of the point cut by the section, and where the turnpike lead- 
ing from Balcony Falls to the Natural Bridge crosses, we find the 
shales and thin beds of sandstone of 2ab^ 7, extending to the top of 
the ridge, but where the mountain is more elevated, the heavy beds 
of Scolithus sandstones \2aby 6], form the core of the ridge, all 
dipping steeply to the southeast ; while beyond, the mountain 
shales of 7 again appear, dipping toward the mountain 
and apparently beneath the sandstone which elsewhere underlies 
them. Then as we descend into the valley beyond the mountain 
we again meet with the limestones and interstratified shales of 3a 
and 3^, dipping under 7. These facts lead to the conclusion that 
the mountain is a closed fold of Primordial strata pushed over to- 
ward the northwest, so as to invert all the strata on that side, and 
place the older above the newer. But on crossing a low ridge half- 
a-mile from the mountain and parallel with it, the limestones appear 
again on its western side still dipping southeast, but in their normal 
order. From an examination of this limestone ridge at different 
points, the conclusion to which my mind is drawn is, that it consists 
of a closed synclinal fold, the middle portion of which is the lower 
part of the Chazy [3^], all higher beds having been pressed out and 
subsequently swept off. This part of the section will be readily 
understood from simple insixjotion. 

Sailing's Mountain will serve as a type of a considerable number 
of nearly parallel outliers of the main Blue Ridge chain, extending 
for thirty miles toward the southwest ; and consisting of arches of 
the upper Primordial strata of sandstones and slates, as may be 
seen on the road leading from Buchanan to the Peaks of Otter, or 
of closed and inverted folds, a conspicuous example of which may 
be found in the ridge that separates Buford's Valley in Bedford 
from the Great Valley in Botetourt county, and is here called Blue 
Ridge, because it is the geographical watershed between the two 
counties — not because it is a continuation of that ridge geologically. 

Ridges of this class generally lie off from one to several miles 
from the main range, and seem to have been thrust up beneath the 
limestones of the Canadian Period, the folds of which were proba- 
bly much shattered at the time, and subsequently worn or swept 
away, so as to leave the ridges of more durable sandstone naked for 
some distance down their steep sides, and fianked along both bases 
by slates and limestones — the latter often occupying narrow valleys 
or troughs, like the one above described, or like Buford's Valley 
in Bedford county, traversed by the A. M. and O. R. R., in going 
from Lynchburg to Salem. 

TJuorctical considerations. — i. The Primal strata, as well as all 
those of later date, given on my two former sections, [July and 
August Nos.], are of an oceanic origin, and the sandstones and con- 
glomerates have evidently been deposited over the bottom of 
shallow water, and most heavily along the margin of an ancient 
ocean whose shore-line was the Blue Ridge. The earliest of these 
beds — those found at the very bottom, and for some distance up- 
ward in the series, are composed of the debris of still older rocks 



that composed the ancient shore land, and that seem to have been 
metamorphosed before they were worn down as material for the 
Primordial strata ; for in the latter we find fragments of meta- 
morphosed slate, with both fragments and crystals of feldspar, 
epidote, etc., more or less water- worn, mingled and cemented 
together, but not otherwise differing from the same material, as we 
now find it broken down by the weather from the metamorphic 
rocks of the Archaean land. 

2. The irregular, unbedded masses of syenite and granulite that 
constitute the base of the Blue Ridge, have evidently been erupted 
since the deposition of the Primordial strata. This is evident from 
the mode of contact of the two classes of rock — the stratified rest- 
ing at a high dip against the igneous masses; and also from the in- 
fluence the heat of the igneous rocks has exerted upon the slates 
and sandstones overlying them. Again, the higher we ascend in 
the series the fewer traces we find of the metamorphic changes. 

3. As far as we can read the records ^left upon the Silurian rocks 
from the Primordial upward, mechanical force seems to be entirely, 
inadequate alone, without the aid of heat from other sources, to 
produce any very great amount of metamorphism. The extent to 
which the rocks represented on the several sections I have given — 
especially on the first — have been subjected to bending and pressure, 
and consequent friction, ought, according to the mechanical theory 
of metamorphism, to have made the Great Valley of Virginia one 
vast mass of metamorphic strata. But no such effect has fbllowed. 
The limestones have their fossils beautifully preserved. The sand- 
stones have not been changed to quartzite. The shales are still 
nothing but fragile shales [with a few exceptions] ; while the em- 
bedded limonite iron ores still retain their water of crystallization. 
There has been metamorphism, but only limited, not general, ex- 
cept so far as it has been produced through other agencies than 
heat, or even super-heated water under pressure. 

4. Such closed folds as we find in Sailing's Mountain, and in 
many localities among the Lower Silurian limestones, seem to have 
been great vrrinkles in the strata, pushed upward [or downward in 
the case of synclines], and then pressed together by mechanical 
force acting froiH a southeasterly direction and in a horizontal 
plane. This is the only way we can plausibly account for the numer- 
ous troughs and arches and folds found along the lines of the 
several sections we have had under discussion. 

5. The flexures and folds of course produced numerous fractures, 
especially in the limestone beds, and. thus prepared the way for the 
action of the denuding agencies that stripped this great limestone 
valley of thousands of feet of its original covering. As the pressure 
was most powerful on the margin nearest the Blue Ridge, so we 
should expect to find there the flattest folds and the most numerous 
fractures, and consequently the greatest amount of denudation. 
Such we find to be the case ; for in the first place, we find the 
higher — the Trenton — limestones from the James to the Potomac 
nearly all gone from that side of the Valley ; and in the second 
place, all the waters in this region flow toward that side, until they 
approach the base of the mountain near which they continue till 
they find an outlet by some one of the great streams that carry them 
through the mountains and finally to the Atlantic Ocean! 

Water acting alone could hardly have been the cause of the vast 
amount, and peculiar kfnd of denudation we find extending over 
nearly the whole 6,000 square miles of this limestone valley, unless 
it had swept over it in one vast torrent sufficiently deep and power- 
ful to have carried whole mountain chains before it. A much more 
probable hypothesis is that ice as well as water was an important 
agent in bringing about the great changes of surface that have given 
this valley its wonderful fertility. 

There are indications throughout this whole region of two great 
flood periods, since the close of Paleozoic time, when the great 
Apalachian revolution left the vast accumulations of stratified rocks 
of that remote age in essentially the same relative position they 
now occupy. But further notice of these must be postponed for 
the present. 

Old Time Iron.— Perhape the most interpstlng and important matter Just now 
to Virginia is the Iron Interest. Certainly It has the promise of more profit and 
quicker help than anything else, and the profits and advantages are not ooniectoral— 
they are not a cheat, as many of our citizens can testify by the money (for otherwise 
worthless lands) now in their pockets. **The proof of the pudding is in chewing the 
bag." There are some discoveries made, under the now order of things, in iron ore 
development which border on the ludicrous. Take for instance the Elk Greek Fur- 
nace, worked for years on the line of Amherst and Nelson, making the best pots and 
ovens In the country and regarded as the toughest metnl to be found, at which hema- 
tite ore was hauled four mUos, while unknown or undiscovered there was running 
through the yard of the furnace one of the richest veins of steel ore in Virginia. 

We need not, therefore, be amused when we read in The Vibginias what were oon- 
Bldorod the learned and wise thoughts of Col. Byrd, of Wcstover, and his friend Mr. 
Chlswoll, on "The Mystery of Making Iron," to find their particular directions for dis- 
covering mining and smelting hematite ores, when they were in sight of (he richest 
magnetic ores, in fact they say the richest ore is valueless unless mixed with a poorer 
quality. We wish we had space to pubUsh this article, which we find in the April 
number of that valuable mining journal. 

When ai boy we frequcnUy heard of this Mr. Chlswell, as the discoverer of the Am- 
herst copper mine, which he supposed was gold, found in the valley between Brax- 
ton's and the Buffalo Ridge, on the 25,000 acre survey of Garter Braxton. According to 
Mr. Chlswell, negro slaves wore necessary to his way of making iron, and th^ir use 
in working land and raising provisions, an important part of the profits. Over two 
mUes square of Umber-pine, walnut, hickory, and oak— and 130 slaves were set down 
08 the requisite for a moderate fomooe by Mr. Ghi0weU.~3%i Adva%e%^ LynchborgiYa. 
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The Copper and Iron Region of the Floyd -Carroll- 
Orayson Plateau of the Blue Bidge in Virginia, etc, 
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Statistics and General Remarks. — ^Thus minui 
described these important mineral leads, t( geiher wii 
opened on them, in this highly interesting mineral rigiou, 
order, however, to present the facts and figures, deduciblc from 
the workings of these mines in as small compass as possible, I have 
gathered them together in the following statistical tables, which 
being obtained from the superintendents themselves, may be re- 
garded as accurate. 

Statistical Table ov the Mines and Mining Oi'ekatios.s in 
THE Virginia Copper Region. 



Namb of Mine. 



NoKTHKIIN LKAD. 

Coc* A WiHtor. . . , 

CoppenaHlU 

Great Outburst 

YameU Co., MA... 

Jerry Lhnebeny 

F.LlDMbeny 

M. WUkerNtt 

T.Bkir. 

8«nh Ellen 

KMibrkle. 

AnnFUppi 

WDdCat 

Gnnbsry. ,..,-,,.. 

FkiimooDt. 

Brown ft Stevenwii 

Anna Elfia 

Bcttle Baker 

Hativb Lkad. 

SouTHKRN Lead. 
Ore Knob (N. C). . . 
PcM^li Bottom <N.C.) 

F.NowUn 

Weddk. 

Tooerey. 

D ALTON Lead. 

Suae 

Dalton HiU. . . . 



185S $0,500 
1850 1 
1855 



iu1jil]ur<rl 
Sulpliuret 
Bi-Muhiliunt 

Ili-iiuljih\in't 
HIih-'ACppcii 
Brow ii*G rev 
HlBck 
Bhic A Gri'i 



Sulpliurtt 
Blnck 
Block 
Block 
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I regard the mineral resources of these mines as inexhaustible, 
and deserving of every facility that can be afforded them for their 
successful working and easy transportation to market. They have 
so far labored under great disadvantages. They have not altogether 
been managed with that skill which they merited, and hence there 
ha» been in many instances a wasteful expenditure of labor and 
money. Many who have engaged in them, finding no speedy 
profits resulting therefrom, have become disheartened, and aban- 
doned work just at a moment when, probably, a little more labor 
might have been crowned with success. There is necessarily such 
a heavy outlay to be made in breaking dead ground, and in making 
the necessary preparations for mining, that many become discour- 
aged and sell out at a sacrifice to others, and thus lose the renard 
of their toil. 

Moreover, had the companies entered earlier upon the construc- 
tion of smelting works for reducing their own ores before shipmcut, 
enough would have been saved on the transportation, not only to 
have paid for the erection of the furnaces, but also to have left a 
snug little sum for dividends. 

It is confidently believed that the importance of smelti ng has not 
impressed itself upon the owners of these valuable mines. Nature 
has deposited her treasures in these mountain ranges, and by the 
side of them she has dug out the channels of the mountain streams, 
providing that power calculated to call forth man's ingenuity and 
to develop his physical faculties, in the construction of furnaces 
and manufactorig^, while every hill and mountain top is burdened 
with gigantic forest trees for such industrial as well as domestic pur- 
poses. In view of all the facts in the case, it is highly important 
that smelting furnaces be erected at the T»ncrey mine, on the waters 
of the west fork of Little River; at the Bettie Baker, on that ex- 
cellcnt^waterfidl of twelve feet in Big Reed Island Creek ; at the 



Great Outburst, on the site of Blair's old iron forge, where a cut- 
off has been made in the bend of Chestnut Creek, producing a fall 
of ten feet ; at the Peach Bottom, on the waters of Elk Creek ; 
and at Ore Knob, on Peak Creek. There is already an establish- 
ment about being finished at the Cranberry mine, on the new 
chemical process of Meniere, the success of which will stimulate 
this entire mineral region and prompt others to go and do likewise. 

If the German blast or the Reverberaiory furnace should be used, 
there is a fine soapstone stratum running the entire length of the 
district, as indicated on the map, which woulit afford the best mate- 
rial that could be used for the jambs and the hearth-stones. 

A common German blast furnace, with two smelters, can be 
erected at a cost of ^5,000, all complete, each of which will run 
out ten tons of ore jter day, reducing 10 i>er c-ent. ores by one 
smelting, after having undergone two calcinings, to 40 per cent. 
matt, which, afXer being roasted three times, and again run through 
the smelter, may be brought up to a standard of 90 per cent, regu- 
lus or black copper, with a clear profit on the entire process of 
100 per cent- It costs no more to ship this regulus than it does 10 
per cent. ores. 

For these processes, cua/ is an important article. The source 
from whence this can be obtained is amply sufficient for a score of 
years to come. Three cords of wood will produce 100 bushels of 
coal. Each acre of these mountains will cut 60 cords, so that we 
may estimate each acre as having upon it a, 000 bushels of coal. 
The cost of cutting each cord, coaling and hauling, will be about 
ti.oo, or 3j^ cents per bushel of coal, delivered at the coal house.' 

But suppose the supply of charcoal should fall short in the course 
of time, then there are, in the adjoining counties of Montgomery, 
I'ulaski and Wythe, extensive beds of bituminous coal, distant only 
30 miles from the centre of the copper region. 

The outlet for these ores has heretofore been at Wytheville, at 
Mac's Meadows, and at Christiansbijrg, on the Virginia & Tennes- 
see R.iilroad (now A. M. & O.), thence to Richmond. From the 
Cranberry mines to Wytheville the distance is 24 miles; from the 
Great Outburst (o M.ic's Meadows 22 miles, at which ores are de- 
livered by wagon at a cost of J7.00 per ton ; from Betty Baker to 
Mac's Mcadon-s 16 miles, ore being delivered at |6.oo per ton ; 
from Toncrey to Christiansburg 28 miles, ore being delivered at 
^S.oo per ton, and from Ore Knob, the distance is 63 miles to 
Wytheville with a proportional increase on cost of transportation. 

In the development of these mines, the entire southwestern por- 
tion of the State is deeply interested. The increase of population 
will necessarily stimulate the farmers to supply the increased de- 
mand for provisions — all the mechanical trades will be called into 
requisition — the commercial interests enhanced, and this entire 
region present a scene of industry and a realization of wealth here- 
tofore unknown to it. But, to secure this desirable result, it is 
absolutely essential that there should be provided some more expe- 
ditious outlet for these resources. In the present age, railroads 
alone can [iroiluce this result. Tliose concerned should therefore 
see to it that there is secured, during the present session of the Leg- 
islature of the State, such aid as will bring about the construction 
of a railroad through the length and breadth of this region at an 
early day. I have already said that the channels cut through these 
mountain ranges would alTord easy grades for such a road from 
Danville to Wytheville, and from Jefferson, N. C, to Christians- 
burg. Let two such roads be constructed, intersecting at or near 
Hillsville, the centre of the region, and there is every reason for 
believing that the mines will pour forth such treasures, and in 
such rich abundance as to return to the State in a few years all 
that she may expend in the construction of such roads. 

Note.— TUc communication rclnting to tlio sniclting works creeled at 
Cranbcny mine, and to the new process of reducing ores by chemicnl de- 
aitlou, and lo which allusion has been nuulc, has nut been rumished 
II time for iusi'rtLon in thie report. 1 will state, bowcver, that the pro- 
consists, so fiir ns I can undcralaml it, in mixing and crushing all tlic 
urea with the eulptiurcta, and then calcining them bo as to expel the sulphur, 
lifter whicli they are BubjecttKl lo some dicmical action with one of the sails 
i>( Hoda in the vals, and Ihe metallic copper prucipiUt«d by means of scraps 
of iron. So tliat, in nil probability, llic ore ubiained is the pieciplUited cop- 
per. The aiicccBS of thin jirocess, on an extcuKivc scale, is yet lo lie demon- 
strated. One advantage it wilt ihiijhcss over other fumacta is the readincsa 
with which it will reduce pooriis well as rich ores, cvcnorraof one percent. 
Iieing easily acted upon. 



The Virginias for May has been issued, and, like all its predeces- 
sors, is a compendium of valuable information with reference to the 
minerals,&c. . of thetwo States, There is no publication in the United 
States more ably conducted, and none calculated to accomplish more 
good to this section than The Virginias. It is reliable, enterprising, 
and essentially useful, and cerlainly every Virginian should feel it 
his duty to encourage the work. We are glad to know that its worth 
is being appreciated. It started with a circulation of 4,000, and 
will probably double that number for the June issue. — Skepkerds' 
!<mn (W. Va.) Register. 
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lin ores, wliilc tliose fiiiind near Huford's and along the E. foot 
of the Blue Ridge belong to another and more weetcrlj 
belt of ores. The report for 1S39 concludes with analytics, 
among which are 22 of litucstones from the Ariilifean, one of 
which, from A ppomattox, shows 88.4 )ier c«nt. of Hme earlKHiate. 

Ilogers' reiwrt for 1840 contains (i analyses of iron ores tVom 
Ii)ickm|rham, Appomattox and Campbell, showing a ran^e of 
metallic iron of troni 5i).4U por cent, to 58.1(4, (the last fmrii 
the 8- tV stratum mentioned alwve as ranging throngh Cftiii|)< 
bell county); of alumina from 0.28 to 4.00 ; of silica, etc., from 
4.20 to 16.47; and of water from 6.50 to 11.10. 

Tliis wide Archiean iron belt, to I>e traversed for 120 niileti 
by this railway, has been;; considerably explored by geolni^it^ts 
and mining engineers of repnte in the last few years, and most 
of them concur in representing it as one having an abundance 
of various kinds of riirfi ores. Rut all the explorations that 
have made have covered but a small portion of the Midland, 
J'icdmont and HInc liidge region that is iron-bearing. There is 
nodoubt of the fact that well nigh continuous beds of heniDittf 
(including its specular, micaceovs, red &nd other varieties), /y;^;/ 
netife, lifntmiU (including its hrown h£maHle, brown and ■^clJfir 
ochre, bi>g'(yr€, and other varieties), as well as mangantc nrid 
the other kinds of ore found in Archtean regions, run thrinitrb 
all this belt of country,, for they are found, wherever proper 
search has l>een made, from the eastern to the western outcTO]i 
of these rocks, from the head-of-tide to the western slope i.t' 
the Blue Itidge, as shown on the map. — -Messrs. Wurtz, E^rle- 
Bton and Kimball of New York; Genth, Booth, Garrett A- 
Blair, and Piatt of Philadelphia; McDonald, Campbell, Sniilh 
and Mallet of Virginia, all well known geologists, cheiDL-ts, 
(fee, are some of those that have examined, in place, or analy;^ed 
the ores of this region, and a volume could be filled with 
favorable testimony in regard to them. For example, tliey 
show that some of its ores with 69.86 per cent, of met;i!lio 
iron contain but 0.034 of phosphorus, wiiilc some with fi7.81 
contain none. 

In the Blue Ridge and The Great Valley.— II^v in- 
crossed the Eastern or Archrean Blue Kidge, the Blneliiii^e 
proper, this railway will wind among the Cambrian foot-liilli; 
that make the "Western Blue Kidge and then cross the Low<t Si- 
lurian or Great Limestone Valley of Vit^nia. These an; em- 
braced in the bine band of the map, which represents Ro^fis' 
Virginia formations Nos. I, JI, and III, as numbered on Jiis 
geological sections. 

No. 1 is here the equivalent of the Potsdam or Primal Grou|i, 2 b, 
of the Lower Cambrian, iniluding ihe abundantly iron-beariiiy 
shales. Prof. Campbell's 2 a b. No. H represents the Miiidk- 
Cambrian rocks, the 3 a. Calrifcrous, 3 b. Levis, and 3 c. Cliazj- 
of N. Y. and ihe Auroral of Pa. No. Ill stands for the Upper 
Cambrian (Siluro-Cambrian or Lower Silurian of some) the 4 a. 
Trenton, 4 b, Uiica, and 4 c. Hudson River rocks of N. Y., the 
Matinal of Pa. 

This belt is here rich in minerals, especially iron ore«, <h-/irf^. 
Umefitnn^, fire- and firtek-cla'/x, and inanga^iese, that arc de- 
veloped an*l well known ; and there U but little doubt but that 
zinc, leady bari/to, and other minerals that are abundant else- 
where in this Valley and in these formations will yet be found 
in paying quantities. — We have only room for brief mention of 
the localities where and the relations in which these are foinni, 
and of their character. Uefurence to the sections on the biuk 
of the map and on page 86 will aid in obtaining correct ideas in 
reference to statements made. 

A stratum o\' xj^eetdar ir<ni ore, from 2 to 6 ft. (and even more 
in places) in thickness, ranging in metallic iron from 25 t.i '>)"< 
per cent, and generally low in phosphorus, has been prnvwi 
along the W. side of the Blue Kidge for the w^ole lengtli of 
Botetourt county; it appears to be a regular member, some- 
where near the Cottom of No. I, and is probably in 1 of 2 a b of 
OampbeU's section. It has been proven, as continuous an(f very 
thick, for some 15 miles through the Cloverdale estate.— The 
liinoiiile (hrown hematite) ores of No. 1, the Primordial orv^, 
have here an cnommus development. The heavy bed^ uf 
shales on the top of formation No. 1,(7 of 2 ab,p. 86) wlii^-ii 
throughout Virginia abound in the best of iron ores, llio«i 
from which the high-priced nmiral irons are made, are Ii-tl' 
extensively exfwsed in consequence of the foldings of the rocks, 
in the general form shown in the section on page 86, whore T iw 
the iron-bearing stratum. The continuity and ^reat tbicknesp iif 
these ores has been established, beyond question, all along the| 



Blue Ridge of this part of the Valley, at Glenwood, at Arcadia, 
at Cloverdale and other furnaces, and from them have been 
made, for generations, irons tliat have stood alwve all others in 
their good qualities, the IT. S. Navy Department specifying 
that its cables, and the War Department that its guns should 
be made of the iron produced licre. In his report for 1838 
Prof. Rogers mentions an outcrop of a Ixilt of this ore, near 
where tlie R. & S-W. liy. will cross the Blno Ridge, "wheie 
the whole surface seemed to l>e covered with the ore, project- 
ing frequently in large masses," that is about throe-fourths of a 
mile wide and iiine miles long; while another rich belt of a 
different ore of the same formation runs between the first and 
the Blue Ridge. 

The l>eautiJul ii-hi/e suml, derived from the decay of the upper 
white sandstone of I, was found here in abundance by Rogers in 
1838, and he then recommend it as "a material having every quali- 
ty iuilahle for the manufacture of glass. " In a recent visit to Vir- 
ginia Prof. R. informed the writer that the best plate glass made in 
America is made from these No. 1 sands. The white sandstone 
that forms the princt]>al member of this group furnishes one of the 
most beautiful and durable of building stones, and from another 
member many of the furnaces in this range obtain excel- 
lent hearth stones. 

"Theconlinuily of this iron-bearing series of rocks, bordering our 
Great Valley on the ea.st throughout its enti'e length, is calculated 
largely lo add to our estimate of the manufacturing resources of 
that valley. For it is only by the evidence of this continuity, 
derived from a careful geological examination, that just views of 
the extent of this item of our mineral wealth could be obtained," 
wrote Rogers in 1838, when there had been no development worth 
mentioning. Now we know, from natural outcrops that have been 
discovered and mines that have been opened, that this belt of Pri- 
mordial ores is one of the most, il not the most remarkable known; . 
for it is no exaggeration to speak of strata of solid ore, averaging 
over 50 per cent, of meialHc iron, and over 50 feet in thickness, for 
such may be seen in this portion of the James Basin, as well as 
elsewhere in Va , where hundreds of feet of steeply dipping ore 
stratum appear on the sides of the gorges of the ravines of the Blue 
Ridge which pass from the sight, to unknown depths, beneath the 
Valley to Ihe westward. It is an iron belt, almost undeveloped, 
that could supply the world's demands, stretching for hundreds of 
miles along one side of a limestone valley, averaging 15 miles in 
breadth, of unsurpassed fertility and salubrity, and that has room for 
and can sustain a hundred times its present population. — Any railway 
that reaches its arms from the sea to this belt of iron and limestODCi 
and has sense enough in its management to know what can be done 
with these two things, and then does it, need go no farther for an 
abundance of paying business. 



RlclimOTid & Sonthwestem Railway. — The able and alert Wash- 
ington correspondent of the ^/MOT^jW/Jw/o/fA started this item, 
which has gone the rounds of the papers: "Maj. Jed. Hotchkiss 
says the Richmond & Southwestern Railway will bring ten million 
dollars into Virginia. " Maj. H. desires to "correct" that item, 
so it will read five times ten million, in fact he thinks an "amend- 
ment" would be in order, making it ten times ten, judging from 
the course of events.— Mr. F. B. Deane, of Lynchburg, has been 
employed by this railway logo over Buckingham county and in- 
vestigate its mineral deposits; especially g'lM, iron and copper, 
says the Farmville Journot. — 'I' wo engineering parties will soon be 
in the field in IJbnd and Tazewell, says the South and Wett of 
May 27lh. — Mr. Wm. Frazier, President of the Commercial Com- 
pany, that will construct this railway, writes to Tazewell county, 
that the narrow gauge railways can accommodate cattle as well aa 
the broad-gauge, and that they propose to make more comfortable 
arrangements for them than the broad-gauge does ~^Pres, Parker 
C. Chandler, of Boston, Mass., writes to the CUn(h Valley New* 
that the directors of the Richmond & Southwestern Railway are 
much gratified at the endorsement of their plans in Virginia and 
Kenru-ky, and sayslhey intend to give an increased value to inte- 
rior lands and their products, by furnishing them a cheap outlet to 
mirket, and to make it a primary consideration to promot* the 
welfare of the people along the Hue of the road. — The Virginia 
counties lo be traversed by the Richmond & Southwestern Rail- 
way are voting subsrrt^>tions to it with great unanimity, as they 
well may. Craig, by 357 to 28, voted ^23,150 ; Cumberland, by 
777 to 117. voted (50,000; Glouerster, hy 1,195 ^^ 40, voted 
jjo.ooo ( Dr. RufTiier having "impulsed" that people with a descrip- 
tion of the mineral wealth, "from beyond." that would enrich 
them when this railway should be completed) ; Tazewell, by 1,300 
to 85, voted J48, 000; .^/anrf, by 440 to II, voted ^30,000; Pewk^- 
tan, by about to to i, voted $50,000. 
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Something about the Hinerala of SonthwestTirginia. 

Maj. Jed. Hotohkiss ; — You have asked me for some en- 
dofBement, from perBonal obeervationg, of t)io statoments made 
by Lesley, Shaler, Rogers and others in reference to the min- 
eral deposits in that part of Southwest Virginia which lies on 
the Kentucky side of the State somewhat remote from the 
existing railroads. This would embrace most of the country 
lying west of Walker's (or North) Mountain, and southwest of 
James River, beginning, say, about New Castle, in Craig 
county, including the upper end of Ricii Patch Mountain, 
which carries more iron ore than any other mountain known 
to me. I have seen the prolongation of the Low Moor and 
Gallie bed at different points along this mountain and its ex- 
tension. Barber's Ridge, one exposure of wliich is within 5 
milee of Now Castle, The arched structure of this mountain 
with itB flanking waves of *he iron-bearing shales and sand- 
stones gives conhdenee that the Clinton hematites as well as 
the Oriskany iimonites are continuous trom Clifton Foi^e 
to New Castle. 

Not having studied Pott:*' Creek or Peter's Mountain op- 
posite to the latter point, 1 can only surmise from the geolog- 
ical Btructure that ttieso ores would be found there also. The 
rising of that remarkable axis, which begins close to New 
Castle, known as Sinking Creek Vailey, adds notably to the 
rodaplication of the best iron-bearin^ strata, and a section 
carried across this valley by Prof. Rogers to the west base of 
Peter's Mountain shows numerous waves, and six or seven 
basins of formation No. V, which bears the red fossil ore, or 
dyestone ore as it is called further to the southwest. And 
^18 is a notable fact characteristic of Southwest Virginia. It 
abounds in the red ore which is so important for mixing with 
the cold-short Iimonites. All the mountains from a cross line 
at Now Castle to New River are iron-bearing mountains. And 
tbere are said to be fine deposits of iron ore in Sinking Creek 
Valley; in fact near Newport there is a fiimace. I have 
never had an opportunity of examining the position of the ore 
beds, but inasmuch as this valley is an anticlinal of the Silu- 
rian beds similar to the Warm Springs, Rich Patch, Crab 
Bottom and Sweet Spring valleys, it seems probable that the 
ores are found in tho chert band of the limestones, as is the 
case with a rich bed near Pearisburg, or that the lied lying at 
the juncture of III and IV is here accessible. I think it will 
tarn ont also tliat the lead-bearing dolomites are exposed in 
thia valley, as they are in its continuation beyond Now River, 
where it is known as the Valley of Walker's Creek. I have 
myself seen this galena in Walker's Creek Valley a few miles 
Bonthwest of-Bland C. H, 

The vast pile of mountains al)out the Salt-pond (or Moun- 
tain Lake) is of the same material as those hitherto described. 
From New River to the Tennessee and Kentucky lines the 
mineral wealth increases and becomes more diversified. There 
are two natural railroad routes through this country, with 
block of tangled mountains between. One of these skirts 
along the base of Walker's Mountain, following Walker's 
CreeK to its head, and descends the North Fork of the 
Holston. If the object were to reach Cumberland Gap, the 
road would leave the river valley at Moccason Gap, ascend 
Moccason and Little Moccason creeks, cross to Clinch River, 
pass np Stock Creek through the Natural Tunnel, cross 
Powells Mountain at a sag above Pattonsville, and enter 
Powell's Valley. The other, or more wcsteriy route, would 
ascend Wolf Creek, following the Clear Fork, and descend the 
North Fork of Clinch River. When reaching the mouth of 
Guest's River the question would be whether the road should 
ascend this river, or run farther down Clinch and i'all into the 
line of the route first described. Iron and coal chiefly char- 
acterize the latter route, with possibly some copfter and other 
things. The former or Holston route in addition to these, 
will offer lead, gvpsum, salt, and Tennessee marble — to aay 
aothii^ of Kimoerling and Sharon springs. The limestones 
in Wwker's Creek Valley, especially near the watershed, so 
resemble the lead-bearing limestones of Wythe county (which 
are the same geologically), that I was not surprised to observe 
di^ngB along Uie roadside, and to have specimens of galena 
handed to me. The proto-carboniferous (No. X) coals which 
flank the western side of this vallev have not yet been shown 
to pooocwi any commercial value. But there can be no doubt, 
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as to the immense deposits of superior gypsum and salt in the 
Holston Valley. Although the salt, so far as discovered, is 
confined to one small basin, gypsum has been fonnd for say 
20 miles along the line of this valley, which follows one of the 
CTeat geological faults characteristic of Southwest Virginia. 
Deposits of Tennessee marble are found about Estillville, 
in Scott county. 

But the two great minerals of the world are coal ami iron, 
and these are to be found in this region in endless abuadance. 
The coal underlies the whole of three counties and 
parts of several other counties in Viri;inia, ami large 
portions of West Virginia and Kentucky. The re- 
ports of Profs. Owen and Lesley but especially those 
of Prof. Shaler (not yet published) will give exact in- 
formation on this subject. My impression is tliat the iron 
deposits will turn out to possess remarkable value on account 
of the abundant supplies of the fossil ore or red hematite, the 
transportation. of wliich I have already adverted to. Indica- 
tions of its presence abound, not only in the numerous repeti- 
tions of the rock strata enclosing it, but in surface ex{>osures. 
A remarkable example occurs between the North Fork of 
Clinch and Pattonsville, where a Hat topped ridge is crusted 
with it, and the ore held in place at both si<les by the Helder- 
berg (VI) Limestones. W. II. Rukfner. 



The Mineral Traffic of the Atlantln, Hisslssippf ft Ohio Railroad 

for the months of November and December, 1879, '^'^'1 January, 
1880, in tons of 1,000 pounds, kindly furnis'ied by Col, E, E, 
Portlock, the Auditor of the roail, is given below. That for the 
years ending June 30, 1878 and 1879, was given on page 31 of 
The ViRGiMiAS: 
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• In Jintur^. iSSo, Q3 lounof copper. iHid .nd irun oivs w.rc lriiiisp„n«i .0 n«loi.!" " 

In addition to the above, there were received from beyond Bris- 
tol, in November, 57 tons pig iron, loC ions marble, and 77 tons 
coal; in December, 50 ions barytes, 107 tons pig iron, 125 tons 
marble, and 395 tons zinc ore; and, In January, 148 tons marble, 
164 tons zinc ore, 14 tons pig iron, and 44 tons coal. 

Theaggregatesforilie three mout lis from Virginia mines, &c., were 
431 tons barytes. 83 tons ingut copjier, 1,177 tons pig iron,9oton.s 
pig lead, 844 tons coal, 304 cons plaster, 4,596 tons salt, and 33 
tonscopper, iron, and Icadores; in all 7.548 tons. Thequantity, 
from beyond Bristol was 1,487 tons; sotheentire mineral traffic of 
the road was 9,035 tons. 

The report does not specify whence these products came, but It is 
probable that of those credited to Virginia, the baryles was mostly 
irom Smyth county, the ingot copjier from the Ore Knob, N. C, 
mines, the product of which is shipj>ed at Marlon, Virginia ; the pig 
iron and lead were from Wythe, the coal from Pulaski and Mont- 
gomery, and the plaster and salt from Saltville, Washington and 
Smyth counties. 

Prof, Oampbell'a Illuetrated Paper on the Ucoloj^ of the Blue 
Ridgi; ut James UlvurUHii, — which Is given iu riill in lliis itifUP, with IHus- 
trntionB, fur which we return thanks to the AintnaM JnuriuU <if Scieneti, — is 
the recnril of a paliiH-takiDg and intelligviil study. In detail, of one of lite 
□loelinlcreetiug of the nutiiy uHtural );eolugicikl m.«tioiiii found In Virginia. 
It is wJiolly UDiiecewary for us to commenil l<> our reAtlet'' the work or this 
able Bcieutlat. He that with olxwrving eyes lookK iijxin the grvnt ruck Ktriu;- 
lures lliat Prof. Oiunplwll dpiwriixw, H<H« hdJ leelH llmt lie liiui read aright 
their origin, eondltioas and chaDgcs. Bui we defliru Uxlireclattcntiou to Iwii 
points: (1.) TliHt the Kiclimond ft Alleghany \Xj, now in proctw of ra|>- 
id cun^lruction, will Boun give ii tlioruug]i(ar« for travel tliruugh this grand, 
water-gup, mountain pass; and the BCieiilitic. OH well v» tlie olntervhig trav- 
eler, will (inU in this article and ila niap Bndse4:ti<iu a vahialile guide in study- 
ing the feature)) of this, jHtrlmtiH, the tIneHt nection of the Blue Ridge lu Vir- 
ginia. (2.) That it bIiowb clearly the gculogicnl posiliou of the InmU uI tin- 
Primordial (No I) slialeii, described hv Prof. Cnmubell in hin report on the 
Mineral Reriourcts of the James River Valley, in ttic January iiudiIxt of Tkr 
ViHuiNiAS, as ouoof tliegreat re)Misituri<«uf iton and nmngaiietM! uns all 
ulong the wuslem bane oAlie Blue KIdife. Thin ore-liearinj; itbalc S* aiil>- 
dlvisiim 7 of 2 a A la the Bection on jtage 8<t, II is diffieult to estlniatu llie 
economic value of this guide to the lutntiou of til - vast nlores of Inin. iiiun- 
gaaeae, zinc, lead, and other ores that exist, soniplimes with rej^lnr, but 
oft«tier with conftiBcd outcrops, near the western Imhv of the Blue Ridge uuj 
the eastern border of the Great Valley.— The owners of this niinemi wealth 
owe a large debt to Prot. C. for plsciiig the laela of its existence un a Huunil 
basis, and so do the mining enguieer aud luu i|iiuer for luiving a safe guitlu 
U) operaliona fucnuluid Uwiu. 
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The Richmond and Southwestern Railway as a 
Trunk Line from the West. — The prospectus issued by the 

Richmond & Southwestern Railway Co. contains tables, com- 
piled from the "Official Guide," of "Comparative Distances of 
various competing points from the Atlantic Ocean by existing 
trunk lines and by the Richmond & Southwestern Railway," 
from wjiicli we gather the following, that our readers may 
have at hand the advantages of distance which this proposed 
railway presents as one of the reasons why it should be con- 
structed. 

It is enough for us to know that this railway will traverse 
almost the entire length of Virginia, through an air-line dis- 
tance of about 400 miles, from Qhandler (Gloucester Point), 
to Cumberland Gap, and become the agent that will develop 
more than ten thousand square mile6 oi our territory, an area 
larger than the State of Massachusetts, abounding in undevel- 
oped resources, crossing more than 300 miles of iron-bearing 
and along more than 150 miles of coal-bearing formations, (as 
Professor Rogers' map shows and as we have stated in detail else- 
where in this issue), but the investors in railway securities are 
so accustomed to consider the through-line aspects of the ques- 
tion it becomes necessary to present the facts of "compara- 
tive distances." This presentation is the more necessary 
when such influential journals as the Chicago Hallway lieview 
(of May 8) comments dovhtingly on this scheme as follows : 

We clironicled last week in our news columns the formation of a company to 
build a double track, steel rail, stone ballasted, narrow-gauge railway from tide 
water through Virginia and Kentucky to Louisville, with an ultimate exten- 
sion to the Gulf. The idea appears to be to afford an eastern outlet to the 
existing narrow-gauge system of Ohio, Indiana and Illinois. While natu- 
rally indisposed to decry anything in the way of progress in the railroad 
interest, we can hardly approve this present undertaking. In the first place 
our East and West trunk Imes and water ways are as yet quite able to take care 
of the traffic coming to them. The recent opening of the Grand Trunk line 
will more than supply anv deficiency in transportation facilities, if indeed 
such deficiency has existeii. Then, for another reason, is the s(;hcme assaila- 
able : it is too "gilt edged." The constniction of a plump 000 miles of double 
track railroad with first class accessories is rath^'r too ambitious for even 
Boston wealth and enterprise. Especially does this appear true when we 
reflect that the scheme is of rather doubtful utility ailer all. The projectors 
liave, however, secured the confidence of Kentucky and Virginia, and the 
Legislatures of those States have granted them very lilK*ral charters and 
seem disposed to afford the fullest aid to the enteri)rise. This is but nat- 
ural, for the roadj if ever constructetl, would open up some very fine miner- 
al and timber regions in both States. 

The comparative distances we select are from St. Louis, 
Chicago, Cairo, Paducah, Louisville and Cincinnati, by rail- 
way, to the Atlantic, ^1) to the Capes of Virginia, the entrance 
to Chesapeake Bay, via the Richmond & Southwestern, or the 
Chesapeake & Ohio, or the Baltimore & Ohio; (2) to the Del- 
aware Breakwater, at the entrance to Delaware Bay, via the 
Penn^lvania Railroad ; (3) to Sandy Hook, the entrance to 
New York harbor, via the N. Y., Lake Erie & Western, or 
the N. Y. Central & Hudson River, and (4) to the entrance 
to Boston harbor via the N. Y. Central & Hoosac Tunnel. 



u 
u 



a 
a 



5 saved 
54 « 



159 
193 

208 
274 



u 



Distances from St. Louis to the Ocean: 

Via Richmond & Southwestern R'y. 1,029 Miles* Miles* 
Chesapeake & Ohio R'y. and Ohio R. 1,034 « 
Pennsylvania R. R. - - 1,083 
N. Y. Central & Hudson R. R. R. 1,188 
N. Y., Lake Erie & Western R. R. 1,222 
Hoosac Tunnel & N. Y. Central R. R. 1,237 
Baltimore & Ohio R. R. - 1,303 

Distances from Chicago to the Ocean: 

Via Richmond & South- ( Via Cincinnati 1,005 Miles 
western Railway ( " Louisville 1,016 " 
Pennsylvania R. K. - - 930 

N. Y., Lake Erie & Western R. R. 991 
N. Y. Central & Hudson R. R. R. 1,000 
Chesapeake & Ohio R'y. and OhioR. 1,003 
Baltimore & Ohio R. K. - 1,035 

Hoosac Tunnel & N. Y. Central R. R. 1,049 

Distances from Cairo to the Ocean: 

Via Richmond & Southwestern R'y. 883 Miles 

" Chesapeake & Ohio R'y. and OhioR. 1,208 « 

Distances from Paducah to the Ocean : 

Via Richmond & Southwestern R'y. 853 Miles 

Chesapeake & Ohio R'y. and OhioR. 1,163 " 

Distances from Louisville to the Ocean: 

666 Miles 
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Miles 
75 less 
14 " 

5 " 

2 " 
30 saved 
44 « 

Miles 
325 saved 

Miles 
310 saved 
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847 
885 
991 
997 
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Via Richmond & Southwestern R'y. 
" Chesapeake & Ohio R'y. and Ohio R. 
Pennsylvania R. R. 
N. Y., Lake Erie & Western R. R. 
N. Y. Central & Hudson R. R. R. 
K Y. Central & Hoosac Tunnel R.R. 1,046 
Baltimore & Ohio Railroad - 1,074 

Distances from Cincinnati to the Ocean: 

Via Richmond & Southwestern R'y. 695 Miles 

" Chesapeake & Ohio R'y. and Ohio R. 693 « 

Pennsylvania Railroad - 775 

N. Y., Lake Erie & Western R. R. 881 

N. Y. Central & Hudson R. R. R. 887 

Hoosac Tunnel & N. Y. Central R. R. 936 

Baltimore & Ohio Railroad - 964 
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ii 
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Milee 
181 saved 
219 « 
325 " 
331 « 
380 « 
408 " 

Miles 
2 less. 
80 saved 
186 « 
192 « 
241 « 
269 « 



*Thc miles of the first column are the distances to the ocean by the railways named ; those in 
the second column are the differences, more or less, by the Richmond and Soiuhwestem Railway. 

The savings of distance indicated by the above tables show 
very clearly the advantages the Richmond and Southwestern 
Railway will have, as a route for through traffic^ over some of 
the " grand trunV^ lines from the West regarded ftom the 
mileage stand-point alone, saying nothing about die advanta- 
ges of climate of a route near 37 30' of N. latitude, of the ad- 
vantages of a line built from the beginning in reference to term- 
inal points, and of one having harlK)r facilities of unsurpassed 
excellence, both of approach and anchorage^in sight of the ocean 
and near its great hignways, and where ice never obstmcts. 



J. Fred. Eflinger. Robert Craig. Charles Grattan. 

P FFINGER, CRAIG & GRATTAN, 

Attorneys at Law, 

• Staunton, Virginia. 

Will attend to legal business anywhere in Virginia or West Va. 



Hugh W. Sheffey. Jas. Dumgardner, Jr. 

CHEFFEY & BUMGAKDNEli, 

Attorneys at Law, 

Staunton, Virginia. 
'pHOMAS D. HANSON, 

Attorney and Counselor, 

Staunton, Virginia. 

Uavid FulM. 

& A. n. FULTZ, 



Alex. H. FuUz. 



D. 



Attorneys at Law, 

Staunton, Virginia. 



A LEX. F. ROBERTSON, 

Attorney at Law, 

Staunton, Virginia. 

All busines<i will receive prompt attention. 

Wm. A. Hudson. Wm. Patrick. 

TTUDSON & PATRICK, 

Attorneys at Law, 

Staunton, Virginia, 

Practice in the Court<« of Augusta and adjoining counties. 
I^nd titles a specialty. Refer by permission to N. P. Catlett, 
Cashier Augusta National Bank ; Thos. A. Bledsoe, Cashie, 
National Valley Bank. 



J . Randolph Tucker, 
Ix:xington, Va. 



H. St. Geo. Tucker, 
Staunton, Va. 



^UCKER & TUCKER, 

Attorneys at Law, 



Staunton, Virginia: 



Titles to Mineral and other Lands, in Virginia and West Vir« 
ginia, carefully examined. . . 



Thos. C. Elder. Wm. J. Nelson. 

gLDER ife NELSON, 

Attorneys at Law & Real Estate Agents, 
Staunton, Virginia. 

Conference with parties proposing to purchase orsell real estate 
of any kind in Virginia respectfullv solicited. 
4QrB«st references furnished when desired. 

' 'f ' -^^— .-^^— — ^— » 

W. S. Laidley. Wm. H. Hogeman. 

T AIDLEY & HOGEMAN, 

Counselors at Law, 

Charleston, Kanawha Co., West Va. 

Examination of land titles carefully attended to, 

\XriLLIAM A. QUARRIER, 

Attorney at Law, 

Charleston, West Va. 

Special altenlion given to cxaminalioii oTlitlct to miacial lud* , 
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C FISHEE MOKRIS, 

Mining & Civil Engineer; 

Qninnimant (C. & O. RM, W. Vn. 

Inoal and other Unda Surreyed, h^ppcil, and Repocled 



SurrEVcd, hipped, and Re 
&:. la loealej in Ihe New 



TED. HOTCHKISS, 
J Staunton, Virginia, 

Consulting Engineer ; 

ExaniiK* and Reporti dd Mineral Uinds and ihcir Tiller 
■ukaGoiltigicilandTopogtaphial Siirvcn, Mjpt.&c. 
be anialKd in refcrencc to purchiw of laoJun Vj. ind W. V 



J WISE NORTON, 
2023 N. 18th Street, 

Philadelphia, Pa. 
Commissioner of Deeds 

fu Tininla, Wat TirginUi. Kmiucky, :ind Nonh Cirolini, 
Usviiii made Vii^nil, We.1 Vi>Kii>ia. »nJ K..iilil<lky land 
lillei ■ ipecial iludylor yetm, and being familiar viih Ihe lilla 
is ihc lunc HimjF*, I ua prepared id lumiih icport! upon Ihi 
•ama, wlib alxuact, plat and conn«rt«l map of adjoindiz sur- 
wyn. Ako North CtjIIm, TenntsM*. and G»rgia liila a 
ipcci-Jly. TIiIb cxamiiKid and perfected, taiei ananeed, ai- 
imTTf Induced, geolcwical repoTtaamltuTwyisupcrinleiukd. 
tebdptalKd anJcl mapped. convevancEng Eenerally attended to. 
U DHHcrile charges. UuimpeachaMe rvfcrencei iiven vhcn re- 

CEd. Cormpoiidence adilre=ed lo J. Wisa NonToK. P. O. 
1B79, Philadelphia, Pa., will receive prampl altcDlion. 



CMITHERS-GAU'LEy 

COAL LAND FOR SALE. 

ilIornev< fnrthe heiri.we DlTcrrot sale.on nitil reuona- 

6^256 Acres of the Very Best Coal Lands 

in the heart of the Great Kanawha itoal-fidd of West Vliginia. 

TTii! tract is en the iine . ■ - - ' ~' 

an the navigable iHliaw 

the United Hiai« Eng 

including ffaa. BpUnt, t;imia«i. ana vtnei Tancim, lu " 

blc beds abot* lit ualtr-lmt. Il ii covered with en.. 
' ' '. Il adioini ihe landt of the noml Onoelloa Coal Co. 
OH olV. P. Huntinston. Pmideni oT the Clwiapcuke It 
Hailway.whichaiipaniaflheMfflejurvey. Wereftrlo 
[arch, 1880, No. of "The Virsiniai Mining loumal" for 
plion. map an] coal lectioni ofthit met, and invite cor 
tdence for same and for tem». Addrtu 

C. M. ft W. B. HARRIIiON, 



Wodiv MILNES & HOUCK, 

mge MuBiy, Va, Hanjjonbutg, Va. 

-VJtT M. BOWRON, F. C. S, 

Analysis of Ores, Minerals, and 
Technical Substances. 

AGCImcjr. economy, quicV returns. Correspondence in 



c 



OAL AND TIMBER LANDS 

FOR SALE OR LEASE. 

s Proidem of a Ijnd Company, has fc>r 
wua ori^BC, on iivviaUe (cnns, some of the best cr>al and tioi' 
btt Indi in the New River Dlilnct. on the line of the Chcu- 
pnkoud Ohio Railway. The toali on ihese lands an ih< 
OttklDK Coals, ihecoke from which is now so mu:h ir 
rlrmml Cr Uast-ftiniace and other metallurgical i»». Foi 



PEBSONS WISHING TO MAKE 
investments in Iron and Coal Lands 

and In other Mineral Ptopertv, and in Timber Landi in Virgin. 
U and Weu Virginia, will apply to 

ECHOLS, BELL & CATLETT, 

Slaiinlon, Va. 

Th(T Rder Ui-'A. A. Low, Broi. and C. P. Huntington. N. 

Y.: Cm. F.HcaeaneandWm.J. Uwia, Piiisburv, P»,; W, 

W. MatdD.AUtchuiyCily. Pa.; John Means, Ashland. Ky., 

■ A.S.Wi,Jo-,Cindin«r.Ohdo. 



FARMING, IRON ORE, AND 
TIMBER LAND FOB SALE. 
On Jamee River, Alleghany Co.,'V"a. 

■I CUeon Forge, the junction of the Qiesapealie & Ohio 
Buchanan and Oinon Korge railways. Tract iacliides : 

fin« nincnJ sprinss ; a larre body of superior pine and lak 
limber, and a nnccfcpo^it of ijT>n ore ^an extension of the not^'' 
Callie Furnace beds). Water supply abundant. In a rapid 

abfclmns'. the w£i3e or any part°(rf5!hi"^tat'e. ^or^lnfol^ 
Ikia,addreu DAVIS A. KAVSER 



T^ ANAWHA, WEST VIRGINIA, 

Coal Lands, in Large or Small Tracts. 

Mineral Lan<fs in Virginia for Sale, 
Address A. O. OBINNAN, 



of Shenandoah Vall<. _._. 
Vliginia. Examination invited. C< 
with the iiudersigned at Fiihenville, 



V 



IRGINIA WATER-POWER 

AT DANVILLE. 

IS wishing 10 purchase the splendid Water-power at Din. 

Very Reabonable Tebhb. 



iS W. R. READ & ( 



CO., 

DralensndComnil»lon UoivbanM In 

ORES, METALS, & 

Native and Foreign Iron, Manganese and 
otJier Ores. 

2<Hi Walnut Street, PHILADELPHIA. 
once In New Tork, 111 Ptttu-I Slreot. 



ly/TANQANESE, UMBER, 

And Brown Hematito Iron Ores 

For Sale. 
ApiJy to 

DR. STEPHEN HARNSBEBGEK, 
Staunton, Va. 



pAINTS AND MANGANESE. 

T br lease, on liberal terms, the deposits of Mnnsa- 
> and Mineral Fainta, consisting of Ochre, 



Ertville Depot, on Chesapeake . 



:, or His counsel Iriiamas D. 
SAMUEL H. STEELE. 



Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 

Augusta St., Dpp. Court-house, 

Staunton, Virginia. 

'a" "eTmiller, 

■^*-* Staunton, Virginia. 

Wholesale and Ret.lil Dcilcr in 

Hardware, Cu'tlery, &e., 



T YNCHBURG IRON, STEEL, 
-L- AND MINING COMPANY. 

Works at Lynchhurg, Virginia. 

Hanu&clurers of Bar and Loop Iron, Railroad fplkes. Fish 
Hates, and Bolt*. Also, Machine Wort of all descrlptloBS. 

BKcI'IUw —Blast Furnace and Rolling Mill Machinery. 
Hydraulic Cotton Sctevs, Mining Machinery and Bridge Work 
oTall kinds. Office. }.a Walnut Mireei. Philadelphia, l-a. 



W 



IKE TRAMWAYS. 

coal, lumber and aaricullurril producH,— wptdllly idipM fat 

owjlu Nila tivm m Hn tltu ud lauwU CsiMgUi h 

Bbtu al luUui, 01 acroM Ut ElTNt u tb< bUn;, b (Im* u 



They on be iL^l to 



HUWAy, IB piH 






Patentsd. 



pOR SALE, 



97,000 Acres of Virginia Agricultural and 
Mineral I^ands, on James River, 

•pocular. Therelsonelninbla),ifurnaceontheproucny. Pos 
>f ian will be delJYered to the purchaser wiihuut delay. 



THE OLD BLACKFORD 
FORGE PROPERTY, 
Indnding Watei^power and Over 600 
Acres of Land, 

On ffawkMnU Oreeky BeUne Luray, Page 
County, Virgima, 

And on line of Shenandoah Valley Railroad, is hereby o8i:red 



ATANGANESE. 

GEO. G. BLACKWELL 
Manganese Merchant and Mineral Broker, 

Richmond Buildings, 76 Chapel Street, 

Liverpool, England. 

Is always open to handle this ore by purchase or consignment, 
ifuarantees good value and prompt returns. Correspondence 

T AFLIN & RAND POWDER CO., 
^ ARISTA nOOE, Agtnl, 

Stauaton, Virginia, 

Orders lor Pnwdcr or Fan promptly attended to. Address 

FhA Hk LkXAKDM & Co., Or AllSTA Hoc». 




FIRE CREEK COAL AND COKE 
COMPANY, 
Fire Creek, Fayette Co., West Virginia, 

Red Ash Bituminous Steam Coal, 

and nianulacluren of KarJ Cat*. All correspondence should 
bedireciedto M. KlUtKINB HILLBR. 



Wl A. BURKE, 

• * • Stannton, Virginia. 
Sole Agent for Nutallbni^ Coal & Coke ; 

The best sieam coal on the market ; coke supetiir 10 Con. 

Shipper of Kanawha Splint and Gas Coals. 

PoJntsofShipoenl:-.-RichmDnd,Va, .and Huntington WesI 
Virginia. ^ ' 



Under UclAln Process. 

rroB urrALic roofs, damp wallb, and 



All UndBOtlenky roolB mode wa,lor Ughl by the 
appUeatlon ol IhU paint. By tho proper sppllntUvn 
ot IhlB paint, and nt ■ comparatlvcay nmall coat, we 
havB ropnltod old room, oonrlomnwl iw unworthy of 
turther reiialr»,and eiiendeil their UBoIulnfiw for 

By the production or thiB pBlnt, wo have pmnt than 
double the valuDot tin and Hboet Irnn lur rooling 
B... — . fully and promptly i 



ID BppUcatlOD. All w 



glTBtl. 



Hi and BallHraci 



L only tH 



apply It. Thorepmnllonolihla paint ban bemme 
so prominent among properly owners and corpnra- 
Ilan tor Ita good and laxllng qualltlpa, and lo protect 
It, wo ai^ lorcod (o keep our hundB employed by the 



the KcLalD proccea, aro ralap, 
single pound ot paint. Mela) 
this paint will last many yean 
al costB, Certlflcatoe and nnrr 
rMldiinta »t tblB State, w 



lido Paint 



troe ol charge. 



irlal and workmnoshlp tu 
>t rmt aad eaUmaie ot 

r. HAT k CO., sc 



... ._ ., Staunton, Va- 
Wholesale and Retail Uriiggleia, 
LEWIS SAORNDORPH, Oen') Agl. 
K, 8AOBNDOBPH, "-■ 
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WASHINGTON & LEE 
UNIVERSITY. 

GEN. G. \V. C. LEE, President. 



chilling Ihmc i)f the profcUuiiwI liegms of Ciiil Kngineer 
inCmaafLaw. 

TniM:— Tuiilon and other fm In ihi Ac;idemlr Dcpin 
menu inil in li.w,»i«>: In Ci.il ^:nKi>>"^"l!. "n a.lJlii.jwl 
chiiTjfe a($ty boartl, LDdgii^K. &c,, per m>nthH fmfn f ■? lpifj.i. 



For other (uTliculan a|>plr tn 



J L, CiMPBKr.I.. Jr. 



TRON LAND FOR SALE. 

200 Acres on West Slope of Bliio Kidge. 

.milniouih WBt from I»vidi» Minw. Ch=>apc-.1<« ft Ohl. 
ll«ii«ay, ind In tame irun belt. (S« Janiisr^ Nn uf Tm 
Vli<[;iMA>.) IVnni rcuoruUe. Ei:iinination ofiird »nd cor 



Jj« T. McCiwty, RalclBh C. H. N. M. Ldwij, Hinlon. 

lyrcCUEERY & LOWRV, 
REAL ESTATE BROKERS 
Raleigh C. II. and Ilinlon, W, Vn. 



icerfully gi 



f^OAL AND TIMBER LANDS. 
16,000 Acres of Land, 



b^ while ttik, lulip-. -,-... 

valuaUe limber, of Unic iilie ind fins qui 
— — "S by IhkltbeiUoraniielj.plinl., 






■all DS. 

t UIK4 HHVamnnci,i>|Miiii, j(dB, aiHj ulhCT hllU' 

Iniin whidi miLliaiv of tonacan be mlaed abovL 

™i praiKny "I'inw ful^p*. and report, from 
^t mfning cngineen of the country. 

Addren I. H. UalSTOR, 
Hartinihnrg. W. Va. 



[K. 



rfl.l 



SALE OF VALUABLE BEAL S9TATK IS TRE 
cm OF 8TAUST0N. 






la ot tr 



donilKJluil n, 

day oIAprll, IHIS, OQil iluly of rai»rd In tlin Ulork'n 
omoB ot Ihe Hiuilngii Coun ot tha Oily of Htaiinlon, 

n.B.Hn.B, pocn *aa In Ute Clerfe'i n(Ui'« ol ihn 

CnuntTOourtnl Auguilaoiuiity, D.B. M, i«ei>lli, 
WD wlU pruoeed, t>a 

WCDHESDAT, the SOU DAT ot JUNE, lASO, 



1 clly ot 



(own ■ 



c aucMoiLj 
XBUANT 11 



ELBUANT IIRSIDENOE In 



8uun 

Mnon. . ... 

TheproiwrtyoonlalnRT ^ORESund J8P0LEB,and 
IbbIIubUmIod iheNonh nida ol Fndxnc Slwl, In 

pylnR a penile emlnnnrv and aarrDUnded on all 
-•■■■- ' — ■•- "-SI ulirubborT, Dowoni, aud abadn tresB. 



Tin* lenBMd 
imuc tiute iaa 
Intgrowtba, preaeni 



Jdbyti. 



:i laid orr with bi 



, , „_ „ JI-BlUllUl 

.ppeamiUH, and oonihlnlnB To make a dellKhl- 
lui >uuurDiui roatdeiiFi] The balldliiiia arv iiralia- 
lily Ibehwl eouatruoted In the Vnlli^J'ol VlriclnlB, 
the ftn^tllaulun) 111 Mbloh WMaludledand ailupEail 
hy tbe lale Rdmnod M Taykir, an cmlni-nt Clvit 
^iglnmr and Architect, who superintended the 



: and Inylnfl 






mpmTeinenta are ol moilern 

propenlee erer pinreil uixm the market la 
on. Anortion o( Ihe Iniln tho marol Ibe 
11 be aub-llTldiid Into Inia and the prnpnrty 

h realliuM the moat will 

irlE,aDd the propenj will 

la utlnnpeRllnfr II 

'mmi-CMb III h»nd anfflfHnnt loruir 'ho wntR 
: etncnting thla trunt, Ihe unpaid Ukiea and a 
nail cash paymrnl otatnuLrmiU.na, and tb<- hal- 

nmdayot aale, pnyablr In lui-inl annual InHIal- 
lenU, tbe pnreliaoer iclTlnc boniln (nr (he dMlcrred 
«tainio:ilB irlth apjiniveil (lenonal wv'.irlly Tinac^ 
IB Inlenal fmm dnV>, Dnd walTliif the hnrai^t«ad 



!e"t'^;?;:i' 



p O R D'S HOTEL, 

RICHMOND, TIRGINIA. 



-^ -^^^ -^^i.f^ 
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if Ihe city, and adMniiw Ihe beaulifiit Capilo! Park, with lu 
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or wedding and other large narlia. 
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HE CHESAPEAKE & OHIO R'Y 



White Sulphur Springs and other Most Fa- 
mous and Fashionable Watering Places 
of the Mountains of the Virginias. 



elwevn th« NMbonrd nixl il 

rhrollgh i'kke™!!!!^! WHleni'^u'.wni^'ai 



. K. AKCnl, via Bnipdway, Mew VorV j O 
RU, U. P &T. A., Rithmnlld, Vltginb. 



iNWAV K.HOW- 



P 0. VINCENT, 

Civil Engineer ; 

No. U W. Mum St., Stiuinton, Va. 



p R. BOYD, 

Consulting, Mining an.l Civil Engineer, 
Wytheville, Virginia. 

The Mineral Lanrl. ofRonlhwo.! Titsinia. in the BltK Ridge, 



r^IIARLES E. DWICJHT, 
Aniilyticnl Cliemist, 
The Chemistry of Iron a Specialty. 

Analy«.ofirDnn«,linie..on<:.,c«,Kc«l.e.,and all mate- 
riidi relHIing n lUciron IndiKIty m.idc..niiTl n:llim»«nl promptly. 



MINERAL LANDS IN "WYTHE 
COUNTY, VA., FOR SALE. 

THOMAS A SONS, al the Phjiadclphra iPa.) E>changc,will 
cifTer, al priblir: ulc, Jime >sth, iSSo. 

AboTit 1,000 Acres of Mineral Land, 

Ih' r»idue of the Luriai Gibb. entile, .ilualcd iB nllet N. E. 

nii*lef™'')ie mth'^'ilide of New'"Rl.c;."TbiM lairf is in rbc 
mldit of Ihe ixIcLrated Wythe mineral dbirlct. It aitioinii 
Gnham-i lran-Wiirk> and I on^rc Bcdi, llei between Pierce's 
iind S;iyr>=>' lA>d Minei and ii near other Lad and ZitK MilKH 

' LcaAand Ktac Om are pknriliil nn thin ptoocny, 
wi* il has the best of Hrowii HrmBlll* Ip«ii Ofch 

in iniihaiurlbl* auantllln. Mjny priiiiiiiciit Northern capital. 
• . »lKl mamifiicM^ren. han: almdy mve.,<iin thla rich miner- 
al di<irici. Ktir hinher information, n'Ulmi, 

JOHN S. HOFFMAN 



RESIDENCE 
IN STAUNTON FOR SALE. 

I olTer for sale the Besidcnce of Mn. Virnili B. Dm^H, 
IniniU^ on three of the princiualiuwl*— Main, LrwiiaBd Frtd- 

ftc. l'hcimpiovemeni>a^fim<UH,a^^|^DpeRy*gHaf 

ipcculat'ivt iBvatmeat. ll will be lubdivided if wt uld ai a 



THOMAS D. &ANSON. 



THE VALLEY VIRGINIAN, 
Staunton, Vii^nia. 
S. M. Yost & Son, Proprietors. 

Terms : (a.oo per year. 

THa VtHT.iKMH it an independqil Republican aewiBipei', 
devoted priiicipa.ly to the iniereiu of the Great Valley, andHJa- 
eral R^ionii adjBC^I Ihemo. IndrculalkiniilaKeriku Uui 
olanyoDHrrwckJy newsHUHr puhliihedin Vinrnia. Aiaa 
advertiiing medium, especially (or Guiaiai. ■»■£(, and nine 
ralland.,S[c ithaanosiipenor. Paitiei tUiriag to buy oihB 






nr. Partie* rjeairing to buy of 
advantage to auke toe oiita ' 



THE "STAUNTON SPECTATOR," 
128 B. Main Street, 

Staunton, Virginia. 

The "SpaCTATOa" is publiihed erery Tuoday ■wninc, at 
Staunton, Auguxti county, Virginia, and ii the bal adnnSiiiis 
medium in tlie interior of the Suie. 

The "Spectator" wai the liiai paper atabliihed at Ab plaea, 
nearly a century ago, and It i> bow in iu jjth volume, luder Iti 
present title. Its list of subacribcn li larger tku thai df 
any uiher paper west of the Blue Kidge. andit, Iberefare, tha 
hvtt adTenismg medium in tbe Valley of Tlii^Bk, or in Wat 

Slaauoa, Fiis^ala. 
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[lent. Ro. W. Burke, Vice-P»ldal. 
OS. A. Bledsoe, Caahier. 

ATIONAL VALLEY BAUK 

of Staunton, Virginia. 
Designated Depository and Financial Agent 

of United States. 
ClplUJnKli,t3D0.m; SuptBi u4 irWUrlM rnta, 1101.000. 

New York Carrespondeni NalionalParii Baak. 

New York Correspondent Hanorer Naiianal Bank, 

"-'-■ ■" - ipondent, Fatmen' andUerdiun' Nat'l Baak. 



H. W. SheSey, Pre.. 



t H. H,Staan,nec-FK*. 



N. P. Catlni. CatUer. 

A UGTJSTA NATIONAL BANK, 
■^»- Staauton, Virginia. 

CollectioM in Virginia and Wot Virginia pmapdy ""-iHI 
10 and tcmitled on day of payment, at lowest niea of i iiliiagi 

New York Conespondenl Chemical Natiooi Baak. 

Baltimore Gorrespondeni, Farmen' aad Meichanis- Hu'l BaiA. 
Cincinnati Corrcapondcnl Mercbanti' HatioBal Ba^, 
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IRGINIA HOTEL, 

Staunton, Virginia. 

ne "Old Reliable." The People's Favorite. 

Complete in all its Appointments. 

The only 1int.cla3i hotel In the diy. Kataa radncad IS |b jw 

and ti.>^ per day, 

Thos. 8. Cava, Clerk. \ JOHN U. CttOWLI, Pnf'r. 



The Virmniis. 



Vol. I, No.7 . )■ 



A Mining, Industrial and Scientific Journal: 

Devoted to the Development of Virginia and West Virginia. 



Staunton, Virginia, July, 1880. 



^ Price 2o Cents. 



The Virginias, 

PITBLraBKD MONTHLT, 

Br Jed^Hotchkiss, - - - Editor and Proprietor, 

At 34S B. Msin St.. Stniirttnn, Vn. 

This Ediiion is 12,00 0. 

Tenaa. tTwluillnK pomac", per jrmx, In mlTiiniw, ta.OO, 8lnf[ln numhn™, ao conii. 
EmonplaH, tW.UO P«r lOD. BkI nunibans tram th« tmt, nuiHw ha.1 Btifwoiu-h 

Advartlalac, psrlncli iif Inninb orsliii^ltiuoluran {i oilumiiK bi n t>*CB. lu 'in 
adTenlilDK pBgcMi, tine mniiLIi, fa.Mi twn nvinthH, fl DO; thmn ntnntlis, fJi lui: hi\ 

Mpeel^MB Mambeni MtttalBfotirnaliimiinini'tliBmBAnt In pnrtlpH Hupp»H«i] 1.1 
hare an iDlemtln ttaeileTelopmentoribe VlrKlalae. nrmlHlnoii br Inlortnnil In ri't- 
erecca to UiBtr renouToea, lniproTeinoii(.eie.! therwlll pinuv iimililBr ihix ah invlm- 

On Ml* U BuDIi r k Oo.'s Bnakalnrt^ Main Rtmat, SUunmn, VlrRlnln. 



TlM Iron and Steel StatlsUos fbr the Tenth enaus, thnscofUic 
■nutnftctUK of Iron and steel in Uie U. B. for tlie year JiibI prert^ing Jjne. 
1880, ue to he collected bj Janiu H. Swank of 205 S. 4tli HI., Philaiiclpliin. 
Pft., be having been appointed Special Agent of Ceaaue for tlist purpom'. 
There la no question but Ibat Mr. Swank Ib Ilie l)CBt man In tlie Union fur 
thteapedal duty, for, as 8ocretat7orUie American Iron and Bteel Ajsociatlou, 
he baa, to aome purpose, made Iron and steel statistics a study, and, tlirou^li 
the putdlcatlons of the AMOclation, baa fliniiBhcd to the world more reliable 
InlbnnaUon In reference to the production of iron and steel In tlie Unllcil 
BtatM than any other man. In the circular he has Issued Mr S. urges nil 
nmnuGwturen ot Iron and Eiteel in the U. S. to at once All up, completely, tti'.' 
icbedulea be sends titem and return to his address, as aboTc; and be woul'l 
lie glad to have the address of every Bucb manuGictarcr tluit does not sooti 
recdve such schedules sent to him. He sajs he wants bts report to Iw Uu 
Jlnt4mt ttmpltted oTthe Industrial reports of this census, and we hope It mny 
be, and tbm be Immediately published. Send In the schedules at once aiul 
help to gratUy this laadatde amUtion. 

And Jnst hei« a word In reference to the questions In the industrial 
Bcbednks of the census. Hr. Swank says (and so must say every agent of 
the cenaOB,) "Jt u ttpeeiaU^ dairtd and uuMed upon Oiot every interrogaiei-i/ 
iMl fWMN a d^hiU* and eomplele amaer." The law requires it, and anyone 
refusing to aturarer may be fined fh)m $500 to |10,000.— Noone need hesltaU' 
about aniwering these questions, for, as Prof. Raphael Pumpelly. of New- 
port, R.L, wttobas charge of this whole matter, remarks In one of hiii 
drcukn: "Be assured ttuittbe Information conveyed will be received au<l 
keptas Btrktiy confidenUal. The offlcersof the Censuaare all sworn in 
secrecy and the final publication will be made by aggregates and sveragin 
only, and hidlvidual naroee are used only for the purpose of making sure 
that the entire field Is covered and 00 omissions mode." 



Pereonalfl.— Prof. Thomas Eijlft.l.111 o( the ColiiniMii C'olU-;;!^ Si'li.w.l of 
Mines, N. Y., will, we arc grealiy gnililinl to li'nrii, priiitililj- Uik<- 11 Iriji 
this summer to the copper region of Hit pntiX ]>liil(iiu of Hit IlUic lliilj.f in 
Va.and N. C. Tlie visits of Dr. E!tkf.ti>Ti to Virginiii iiml AVi-si Vir^riiib. 
last year, were of verj- great sen-ice to tlic.-* stnli's; liis pusilii.u Is aeom- 
manding one and he has gttncrously given n mctro]u>]il!iti pulilicity lo lite 
.great focts of our minemlrcsourcm ttiut be IcariiiHl from pirsniiiil o1>s(T*ii- 

tion. Wc hope to bear from bim again. Prof. J. J. SieciiiKoii. wim w:in 

'connected with ll(c Snd. Oeoi. Survey of Pa., workinif out the gtidnsj- "f 
the conl-fieldj) of the 8.W. part of Pen nsy Ivan Li, and who lina inori' nii-nily 
' Ix-en rj)nn{-cled willi tlie U. S. Qcologidil Snr^'cj-s, lins Intely viBiKil W ix; 
I Dickenson, and oilier 8. W. Vft. counties, with CJm. IiiilHi.lcn, ixiiiuiiilrii; 
their mintral resources. Prof. S. lias alwiKlone niuoli Kt'oloi:icnl work in W. 

Vi. of wliicii more herwiftor. 111-. Joseph I.i'i.ly, of i'liilatUlphia. tlie 

(anious ixdi-oiituliigiHt, Prof Portcr.of Yiile, nndollii-r M-icnttKtK of note, ai> 
Conii)anlcd liy their wives, luivc gone on n scicntifii: and iilraaurc lour l-i ilic 
mountains of WcKtom North Carolina; thence lliey will go Ihrougli lliu 
Orent Valiey in East Tennessee and Soiilliwtst Virginia, to New lUver, nnil 
then down Hint Htream to the ClM«»apcnke & Ohio lUilwiiy, in West Vir- 
ginia. It would tic diflicult to arrange elsewhere in this country a trip 
Ibat in tlie santc distnnce comhincH so much of nlisorliing scienlllic iiib-rcst 

witii BO much of seenic atlnu-tion. Assisliint X. T. Alosman and party, of 

liic Unilni Stiitcs Const and Geoik'tit- SuiTi-y, have occiipicil Kcuny'a Kiml), 
acnr the ChCB.i[>eakc in Ohio Ify, in West Virginin. aK .1 sLilion in the tiiiiu- 
ipilation tluit Is being extcntleil across the <x>iiliiieiit. Tlie stiitions tiicy will 
olwcrve upon to the westward fhim this arc tlioM tli:it ovcrldok the Oliio. 
wliile those tbey witlolwervc upon to the oistwanl arc on tlie mounliilns near 
ibe Va. and W. Va. line ; bo most of this season s work will lie in West Vir- 
ginia, and go Ha towanls carrying the triangulalion .iiTosii that State. W<^ 
irust Assistant Mosman wilt ottscrve upon im many jioiiits iir iiossilile In our 
uiountain region and uutke, as he always ciicerfully dm^s, (Urltier umlrilm- 
vions to tlie geograptiical knowledge of these Slates. 



nie education of our own iMople tn a knowledge of the resources 
of our Hates and of the conditions In which those resources exist, was one ofj 
the oliifects had in view hi establishing this journal. It is gratifying then tn' 
be Informed, as we were a few days ago, that we have not missed the mark . 
In our aim. A gentleman In Rockingham, who is the owner of niount&in 
lands, lying not fiw from a nllroad, that he had many times searched over 
for Iron ore, iHit with no satis&ctory raulls, recently received from a (Heiul 
ft copy of the March No. of Tdb VntounAS, In that he found and carcfull v 
i^d Prof. Campbell's excellent article on the "Silurian In Central Virginin" 
and, by the help of the information derived fl«m It and Its section, he at 001.0 
found the place of the Iron ores of Til and proved the existence of a 
heavy ttiatma of the same extending for miles tlirough his land.—We in- 
tokd (o make Thr Tihoikus a standard for reference In all geological aiiJ 
mining quotions, as well as In others relating to the pbyskad condition ofi 
the Virginias, and we would be glad to have it in the hands of all classes ofi 
our people, and especially In the hands of the teachers and where It can Ih'I 
refomd to and studied hy the generation of VirgtnUns now attending our I 
schools^ n» OatnnumueatA, of Kicbmond, in commenling on the collectl< m ] 
of the mlnllfg statistics of these states for the census, concluded its forclM'' 
ciMnmenIa wIUi this suggestive remark,— "Wtiat we have under ground is u> 
nwke n* rich— our lathers pretty thoroughly stripped the surftce." 

Ooke Tield.- 

FlaberHorria, H 

tmis of coke; a yield, by 



The Shenandoah Valley R.*B.— "Worn on the Sliennniloab n<i!nl, 
built in Virginia to carrf ore and iron, lias tiocn suspendctl," says tliu Plilla- 
delpbia Berord, in telling what ttie Heading Receivers nro doing. This 
reference Is not to Ibe Shenandoah Valley Rood, as many BniJi>oBe, — for work 
Is pushed as actively as eycr, all along its line, and there is little douht of ils 
completion, as a Handnrd-gaage raUany, from Hagerstown, Md., lo Waynes- 
lK>ro, Va., at liio before-specified time, — but proliahly to the railway ttie 
Reading Co. was constmctlng fhim its lines to Hagerstown. Tlie S. V. It. 
R. hta arranged for business connections with ttie Pennsylvania K. R. anil 
the Western Md. R. R., so that as soon as its line Is finished to IlagerHlowu 
it will l)ecome part of lines lo the Northern cities from ilio Cl»»ai>eakn ^ 
Ohio R'y, as we have before stated.— The Tl''»rreH SciUiacl, whoso editor is 
one of the directors of S. V. R. R. and ought to know whereof he writes, 
stated in a late issue tiiat on the 17th of June officers of ttiat eomtxiny would 
start to examine the Piedmont slope of the Blue Itidgc southwest of tlie 
Chesapeake & Ohio, m reference to the feHsIbillty of an extension of tlieir 
road through the Rockflsh tunnel of the C. & O.and tlicnco 8. W. into N. C, 
keeping as near the £. base of the Blue Ridge, in Va., as iMissiblo. Tliis 
would open an extensive region, abundant in mineral and agricnltuml 
wealth, that is now without railways, and open a new N. E.-S. W., trunk 
railway line.— The ahlpmenla hy the Slicnnnduali Valley It. R. during Slay 
last fhnn the Riverlon and Front Royal depots, einbncwl among other 
articles, 1,020,000 lbs. of lime, 40,000 lbs. of mill feed, 4)^,000 ilis. of com, a 
double-decked car-load of sheep, a car-lootl uf erosa-ties, 25 uir-loails (>'>(),IHHI 
Ihe.) of tan-bark, 10 Ions of ground Itark, 308 bills, of Hour, 1,1'JI sides of sole 
leather, and lOJ tons of sumac: tieaides wool, wine, brandy, drii-d fruit, eli-.- 
all products of the Great Valley, — &ntinii. 

' The FittabuTff dE WostVIrginla Railway Oo. tins Iwen charateml 
to construct a railroad fhim the Pa. and W. Va. line, in Slouon;^lia Co.. W. 
Va., through Monongalia, Preston, Marion, Tavlor, IJorlx>ur, Rnndoljili. 
Po(»hDntas, Oreenbrier, Summers, Jlereer and Monroe eoimlies to lliu V'a. 
,line. ItschiefoBlceistobesiOranon. ThCBtockifl$->-iuiliiun,in|100siian'S. 



•The Qalnnimont, W. Va., coke ovens, In charge of S. 
E., In 18 days of the latter port of last May made 1,67^ 
Id, by actnal w^bt, of 6S.8 per cent, finm all the coal p\ii 



Ooal Lands Sold.— 3. B. ^Ikins of Arizona linn liouglit for l;i(t,000, 
!fh>m Judge Annstroni; of Romney, W. Va., bis thini of the (1,U<I0 A.of the 
I coal lands of the Pruston Coal and Irun Cunipoiiy — lying ui iliuend and 
Grant counties, W. Va. 
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The New Riyer Coal-Field of West Virginia/ 

By Sjipi^ER Morris, m. e,, Quinniuont, W. Va. 

The Heit'JLiveT coal-field embraces that portion of the ApaUch- 
ian c^r'^ofmation which lies on the waters of New River, prin- 
cipiil[>jj) Fayette and Raleigh connties, West Virginia, covering 
p Stri^of territory about forty miles in length along the. line of the 
. Chesapeake and Ohio Railway from Qulnnimont to Kanawha Falls, 
'.^•wWrc New River empties into the Kanawha, the railroad following 
'-the banks of the river the whole distance. (See mail.) 

Between Kanawha Falls and the Valley of the Ohio lies the 
£reat Kanawha region, and these two coal-iields possess a greater 
variety of coat than can be found in any other portion of the 
country, enabling them to furnish the best fuels for any of the 
various demands of manufacture or domestic use, the Kanawha 



regioK possessing many varieties of gas, hard splint, and cannel 
coal, and the New River region bituminous and Kmi -bituminous, 
steam and coking coal. 

New River, in its westward course towards the Eanawha, has cut 
its way entirely through the Serai conglomerate or No. XII of the 
Pennsylvania Reports, the Urabral red shales of No. XI appearing 
at the foot of the mountains at the eastern end of the region at 
Quinnimont, one of the upper ledges of the Conglomerate forming 
the summits; while at the western end, at Kanawha Falls, the top 
of the Conglomerate is nearly down to the level of the river, a por- 
tion of the "Lower Productive Measures" forming the greater por- 
tion of the mountains. 

These mountains rise abruptly from the banks of the river to a 
height of from 800 to 1,100 feet, leaving only here and there nar- 
row strips of bottom land, a few acre^ in extent ; and as the 
measures consist principally of hard sandstones, shaleSi and con- 
glomerates lying in a nearly horizontal position, the mountain 




sides are very precipitous, with many long and high cliffs, which, 
with the great height of the mountains, give the country a very 
nigged appearance. 

Along the sides of these mountains fronting on New River and 
its many tributaries there are exposed the outcroppings of several 
veins of bituminous and semi -bituminous coal, varying in thickness 
from a few inches to over four feet, five of them being workable, or 
containing three feet of coal and upwards. Of these seams only 
two appear to crop out with a workable thickness at or near the 
river front, the highest seams being in the high hills a short dis- 
tance from the canyon of New River. 

The geological position of these coals is in the Conglomerate 

W EngiHcn.— Rod U ibc Uoni- 



(No. XII), and the name "Inter-conglomerate" by which they 
are known was praposed, I believe, by Professor Fontaine, of the 
University of West Virginia, (now of the University of Virginia). 

The thickness of the conglomerate on New River is not yet 
certainly known, but from the top of the red shale of XI at Quin- 
nimont to the top of the conglomerate shown on the Hawk's Neft 
section it is about 1,450 feet, of which 1,300 feet is to be seen at 
Quinnimont. 

The elevations on all the accompanying sections were obtained 
by the leveling instrument, with the exception of the two upper 
coal seams on the Fire Creek section, which were ascertained by 
aneroid barometer. For the very complete section at Hawk's 
Nest and Ansted I am indebted to Mr. W. N. Page, superintendent 
of the Hawk's Nest Coal Company, who has proved all the coal 
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veins shown on the section, and carefully measured all the inter- New River, and is brought down the mountain on an incline, 2,100 
mediate rocks. This section exhibits the **Lower Productive feet long, to the coke ovens. It is a soft, semi-bituminous coal, 
Measures" (from the Conglomerate to the Mahoning sandstone), | makes a very bright, hot fire, leaving but little ash, and is an ex- 



which are here 1,200 feet thick and contain sixteen veins of coal, 
having an aggregate thickness of 67 feet, and of these sixteen 
veins, eleven are workable or contain 3 feet of coal and upwards. 

These measures have a dip of from 75 to 100 feet per mile to the 
northwest, and the regularity of dip and strike is of great value in j 1 t> r i;* , 

determining the proper location of new mines, in laying out thej^^X^^^ ^Y i'rotessor bgle- 



cellent steam coal. Nearly all the coal mined is used in the coke 
ovens to supply the furnace with fuel, the coal yielding 63 per 
cent, of coke. 



This coal has been an- 



workings, and providing for permanent and cheap means to secure 
ventilation or drainage. The coal is soft, is easily and cheaply 
mined, and no expensive machinery is required for handling the 
coal, or for ventilation or drainage. The amount of dead work in 
the mines is small, as the coal veins have excellent roofs, and all 
the mining expenses can be brought to as low or a lower figure 
than in other regions. 

The coal has a high reputation as a steam coal, and is fully equal 
to the best-known steam coals in the country, but it is the coking 
property which makes it very valuable, and which is rapidly bring- 
ing it into use in the great iron region of the Ohio Valley, several 
of the largest and best-known furnaces on the Ohio having used 
the New River coke for nearly two years with the best results. It 
will "stand up" under a heavy burden in the furnace, it contains a 
high percentage of carbon with very little ash and sulphur, and ex- 
tended use and experience have proved it to be one of the best and 
most economical furnace fuels in use. Mr. J. H. Bramwell, who 
has used this coke in the Quinnimont Furnace for over five years, 
says: **In using the Virginia brown hematites, the quantity of fuel 
required will vary with the percentage of metallic iron, silica, and 
alumina contained in the ore. From i^ to i}^ tons of 48-hour 
coke is a usual average. Using 72-hour coke and an ore with 50 
per cent, metallic iron, 5 per cent, silica, and of an aluminous 
nature, one ton and even less has produced a ton of iron at 
Longdale Furnace." 

The hematites occurring in juxtaposition 10 sand-rock, and im- 
bedded in a matrix derived from this source, contain on an average, 
however, 45 per cent, metallic iron and from 15 to 20 per cent. 
silica. These require a high percentage of lime to flux them, and 
fully ij^ tons of 48-hour coke for their reduction. The introduc- 
tion of Whitwell stoves and more carefully prepared ores will 
reduce this high consumption of fuel to i or i^ tons 48-hour coke. 

The increasing demand for this coke is developing the region, 
and new mines are being opened and new ovens under contract at 
several places, and in a short time the New River district will rank 
among the most important coke-producing districts in the country, 
and will attain this position by reason of the superior quality of its 
coke, which specially adapts it for metallurgical uses, and the im- 
proved transportation facilities, which will enable the coke manu- 
facturers to furnish a regular supply to consumers in the great 
market of the Ohio Valley. 

The coke is made exclusively in beehive ovens, and experience 
and experiment seem to have proved thus far that coke thus made 
is superior for furnace use to that made in any other form of oven. 
It is made in the usual manner by dumping about 3 tons of coal 
into the oven through a hole in the top, spreading it evenly over 
the floor, and coking it 48 hours, except on Fridays and Saturdays, 
when a larger amount of coal is charged, and the coking continued 
for 72 hours. The coal yields from 63 to 64 per cent, of coke, one 
manufacturer claiming a yield of over'65 per cent., which is a very 
high yield for beehive ovens. 

Below is a table of analyses of several New River cokes and an 
analysis of standard Connellsville coke, by which it will be seen 
that the New River coke contains about 5 per cent, more carbon 
than the Connellsville, and only one-half as much ash: 



ston and J. B. Britton, 
with the following re- 
sults : 



Analysis op Quinnimont Coal. 



FixedCarl)on..J 
Volatile Matter- 
Ash : 

Sulphur i 

Water : 



No. X. 

Jiritton 

75.89 
18.19 

4.68 

0.30 

0.94 



• Lump coal No. 9. j Slack, No. 3. 



^i;leston. 



79.26 
ia.65 

I. IX 

Q.23 
0.76 



Egleston 

79-40 

»3U57 

i«9' 

0.2S 

0.83 



Ten miles down the river below Quinnimont, Mr. J. H. Bram- 
well has a very good opening on the Quinnimont seam, and has 
contracted for the construction of coke ovens to supply fuel for a 
large furnace on the Ohio. 

Six miles further west are the works of the Fire Creek Coal and 
Coke Company, which were oj^ened in 1876, and have been run- 
ning ever since. This company has an excellent plant of 60 coke 
ovens, and also ships a considerable amount of coal for steam pur- 
poses. This coal is in a higher seam than the Quinnimont, and is 
not so friable. Its analysis is as follows : 

Two miles beyond Fire Creek, at Sewell 
Station, are the works of the Longdale Iron 
Company (Firmstone, Pardee & Co.), who 
here have a plant of 40 ovens to supply 
their Longdale Furnace with fuel. Prepar- 
atory to the erection of another furnace 



Analysis op Fikb Crbbk Goal. 

Fixed Carbon 75,02 

Volatile Matter 22.34 

Ash ,.,7 

Moisture 61 

Sulphur 56 



X 00.00 



this company is engaged in building 60 more ovens, and by the 
first of June will have 100 ovens in operation. They are working 
a vein of excellent coal, and their coke does remarkably good work 
in their furnace at Longdale. An analysis of their coal by C. E. 
Dwight gave the following result : 

Two miles beyond Sewell is the mine of 



Sulphur 0.27 



X00.27 



Analysis of NirrALLBintG Goal. 

No. I. No. 2. 
Dwight. Egleston. 

Moisture 0.34 1.35 

Volatile Matter.... 29.59 25.35 

Fixed Carbon 69.00 70.67 

Sulphur 0.78 0.57 

Ash i.o7 2. TO 

Phosphorus — — 0.08 



ConneUaville. 
Qumnimont . 
Quinniinont . 
Fire Greek... 

SeweU 

NutaUbur]g.. 



Carbon. 



87.26 
93.85 

93." 
92.18 
93.00 
92.23 



Ash. I Sulphur. Moisture 



12.00 

5.85 

5.94 
6.68 

6.73 
7-53 



0.74 
0.30 
0.82 
0.61 
0.27 
0.92 



O.ll 



Chemist. 



2d Geol. Survey of Pa. 

i. B. Briiton. 
•rof. Etfleston. 
Dr. Ricketts. 
C. b, Dwight. 
C. E. Dwight. 



The largest works in the district are those of the Pennsylvania 
and Virginia Iron and Coal Company, at Quinnimont. These 
works were begun in 1873, and consist of a blast furnace, 15x60, 
100 beehive coke ovens, the coal mines, and all necessary shops 
and buildings, including a small foundry. The furnace was blown 
in in the latter part of 1874, and has been running ever since, ex- 
cept when blown out for necessary repairs. The output for the 
mines this year will be about 60,000 tons of coal, and of the ovens 
30,000 tons of coke, that portion of the coke which is not used in 
the furnace being shipped to Western markets. 

The coal mined is from a seam a little over 3 feet thick, with no 
^e partings, lying high up in the mountain, over 1,000 feet above 



Analysis op Loncdalr Coal. , 

Fixed Carbon 72.32 Bcury & Williams, who have a very good 

Ash^*?.^^**?!^* .*;;*'."*' ^^'f PV^^^^^t showing in several places four feet 
Water".*..*.'.'.".'.!*.*.'..'.".*.*.! /.03 of coal free from slate and of excellent ap- 
pearance. No analysis has been made of 
chis coal, which is shipped to Eastern 
markets for steam purposes. 

Three miles further on is the Nutallburg mine of Mr. John 
Nutall, of Pennsylvania, who is also an operator in the Clearfield 
region. Mr. Nutall opened this mine in 1873, ^tnd ships his coal 
to Eastern markets, and he also has a plant of 50 coke ovens, the 
coke being shipped down the Ohio River for use in blast furnaces. 
Two analyses of this coal are given, one by C. E. Dwight, made two 
or three years ago, and one by Professor Egleston, made recently. 
The ash in Mr. Dwight's samples is unusually small. 

About four miles west of Nutallburg a 
new mine is being opened by Holt & Sny- 
der on the Nutall vein, about 300 feet 
above the level of the railroad. No anal- 
ysis of their coal has been made; but it 
probably does not differ materially in its 
composition from the Nutallburg, At 
Hawk's Nest, two miles further west, and thirty miles from Quinni- 
mont, the railroad crosses New River, and the Nutall vein is 
worked on both sides of the river, this seam being here only about 
75 feet above the railroad, having fallen fully 1,500 feet in the 30 
miles from Quinnimont. The followiag analysis was made in 1877 
by Professor J. W. Mallet, of the UnJKrsity of Virginia: 

With the^ mines at Hawk's Nest we 
have completed the list of the coking-coal 
mines on New River, nine in all, the out- 
put for 1880 being estimated at 200,000 
tons coal, and by midsummer there will 

probably be 350 coke ovens in operation, with every indication of 

a rapid growth of this important industry 

At Ansted, about three miles northeast of Hawk's Nest, is the 
mine of the Hawk's Nest Coal Company, which was opened in 
1873 ^y *^^ Gauley-Kanawha Coal Company. This company 
ships about 200 tons per day to Eastern markets, where it meets 
with much favor as a locomotive fuel. Although this mine is in 
the New River region, the coal is mined from a vein in the Lower 

^Productive Measures, about 400 feet above 
;the Conglomerate, the seam being 11 feet 



Analysis op Hawk's Nbst Coal. 

Moisture 0.93 

Fixed Carbon 75.37 

Volatile Blatter 21.83 

Ash 1.87 

Sulphur (in sa\\) o 26 



AH ALY8I8 OF AN8TED COAL*. 

Oarbon 63. xo 

Volatile Matter 32.61 

Water x.40 

Ash 2.15 

Sulphur 0.74 



100.00 



thick, with 2 very thin slate partings. The 
following analysis of this coal is taken 
from Resources of West Virginia^ by Fon- 
taine and Maury : 
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The Arcadia Furnace Iron Property, which embraces over 39 

square miles of the northeast corner of Botetourt county, Va., has of 
late become an object of interest to iron manufacturers and also to 
It :ientists, mining engineers, and economists, because of the re- 
markable developments of iron ore that have been made upon it ; 
'therefore^ an opi>ortunity offering, we recently visited it and in- 
spected these developments, and learned* from a personal examina- 
tion, the character and condition of its resources, that we might 
be prepared to speak advisedly concerning them, as well as of the 
advantages there presented for the cheap manufacture of iron on a 
large scale.— 'That our readers may be fully informed in regard to 
this very large and important mineral property, — a typical one, in 
many respects, as it presents, on a grand scale, the conditions under 
which the iron ores of the Western blue Ridge are often found, — 
we give in this number : — (i) An accurate topographical map of 
this large property and its surroundings, by Col. (now. Br. Gen.) 
T. H. Williamson, of the Va. Military Institute, on which Walter N. 
Johnston, Esq., the Supt. of Arcadia,has laid down the outcrop lines 
of the iron ores, — the limonites, or brown hematites, designated by 
the letter L, the speculars by S, and the magnetites by M, — from the 
mining operations and exj)lorations conducted by him. (2) A letter 
from Prof. J. L. Campbell, undoubtedly one of the first of Amm- 
can stratigraphists, on the Geological Features of this property, 
accompanied by a Geological" Section of the Western or Primordial 
Blue Ridge, in the southwestern part of this estate, which, in a 
masterly way, interprets to the eye and to the understanding the 
structure of this range of the Blue Ridge chain at this point, and 
shows the geological place and vast extent of its strata of specular, 
or red hematite and limonite, or brown hematite iron ores, — this 
section is given on the map sheet. (3) On page no, a somewhat 
detailed report on this property by Mr. Leonard Forbes Beckwith, 
• M. E., of New York, which describes the character and modes of 
occurrence of the iron ore deposits of Arcadia, the developments that 
have been made, the accessibility of the ores, the quantity already 
mined and the cost of mining, an estimate of the cost of making pig 
iron at Buchanan, etc. (4) Extracts, on page 112, from a report by 
L, Bemelmans, M. E., and from J. B. Britton, each giving analyses 
of the ores, and from a report by Mr. L. E. I^wellen. — All of these 
gentlemen present fairly and correctly, each from the stand-point 
of his own observations, the obvious facts of the resources of this 
property, judging from what we saw in two days of examination. — 
The extended natural outcrops of the iron ores and the extensive 
exposures that have been made of them at numerous points, as in- 
dicated by the broken red lines of the map, leave, in the mind of 
one familiar with the conditions in which the iron ores of the 
Western Blue Ridge are found, no room to doubt the existence 
here of vast qauntities of limonite and hematite iron ores, in man- 
ner, quality, and quantity, as set forth in these documents ; and 
several natural outcrops of magnetites furnish, by their location 
among the Archaean rocks of the Extern Blue Ridge and by their 
character, strong assurances that they will also be found abund- 
ant in the unexplored southeastern half of this estate. 

The limonites seem, from the map, to occupy a N. E.-S. W. 
belt of the property, on its N. W. side next to James River, about a 
mile wide and 8 miles long, or eight square miles in area ; the ores 
appearing in 4 lines of outcrop in the S. W., in consequence of the 
disposition of the ore bearing stratum in two synclinals, as shown in 
Prof. Campbell's section. Towards the middle of the belt only 2 
outcrops are as yet known, but 4 appear again in the N. E., though 
in relations suggesting a d^ange in stratigraphical relations. At the 
western foot of Pine Mqu^Bin, especially near Sprout's Branch, this 
ore outcrops in massive l^||[es similar to those that elsewhere in the 
Western Range of the Blue Ridge indicate its presence in great 
quantities. As stated elsewhere, these ores have not yet 
been developed to any great extent. These limonites can be 
mined and transported very cheaply to any point along or near 
the dozen miles of the railway and river frontage of this estate, for 
they outcrop near the river and from to a very considerable 
elevation above its levels and where the river is made navigable 
and deep by the dams and locks of the canal. 

The specular ores appear, from the map, to occupy a belt of the 
property that is about 7 miles long and varying in breadth from 
near 2 miles in the S. W. to a half mile in the N. E., lying along 
the S. E. side of the limonite belt, some 8 square miles in area. 
The map shows 6 lines of outcrop of these ores in the S. W., but 
Prof. Campbell represents but 4 of these, though in grand propor- 
tions, in his section, very properly omitting the most easterly and 
its counterpart as being merely a highly ferruginous sand-rock and 
not an ore. In the N. E., at Jennings Creek, only two lines of 
outcrop have hitherto been found and developed. The mining 
operations on the easterly one there, at and near the mouth of North 
Fork, indicate an ore of a superior quality.' As the map shows 
(hese heavy beds of ore are cut across by Stone Run, Jennings Cretk 



and Sprout's Branch, and where cut by these streams and their 
branches, their edges appear with almost vertical dips, rising from 
the stream levels to many hundred feet above them, so that mill- 
ions of tons of these ores can here be mined level- and drainage-free, 
where they can be transported by gravity over short tram-ways of 
moderate grade, cheaply constlructed along stream valleys to the 
banks of the James, or to the lines of the Richmond & Alleghany 
or the Valley railways^ and probably to the Richmond and South- 
western Railway. 

The limestone strata associated with the limonites will furnish an 
abundance of theap and excellent flux. 

It seems to us that here, at or near Buchanan) is one of the 
places where iron-works on the most extensive scale, embracing 
furnaces, rolling mills, foundries) nail mills, etc.) could be put up, 
that would have secured to them, under proper management, II 
certainty of profit from their operations under almost any condi- 
tion of the markets of this country that can be imagined. Abun- 
dant ores and forests for fuel, and water-power are here in close 
proximity, suggesting the cheap manufacture of high-priced char- 
coal iron. Ores in at least two, and perhaps in three varieties, can 
here be delivered at the furnace, at a railway centre, in any quan« 
tity that may be desired, at a cost of less than $3 00 for the ton of 
iron, and the best of coke (such as is described on page 103 of this 
issue) can be had on most favorable terms. There the best of labor 
for iron- works operations is plentiful and cheap, food is produced 
in great variety and abundance, and the climate is suited for all- 
the-year-round work. Two lines of railways, leading directly 10 
!<ood markets and connecting with others that lead to all markets, 
will be in operation to this point before works could be constructed. 
If anything is wanted to insure success and profit to such works 
located here, under pro|)er management, we cannot see what it is. 
And we hope the sagacious and full-handed northern capitalists, 
that have demonstrated by development the existence here of such 
vast quantities of excellent iron ores, will now proceed to erect be- 
side these ores the best of modern furnaces and other iron.works, 
and demonstrate, as we are certain they can, that iron can be made 
here as cheaply as it can anywhere in the United States. 



Geological Features of the Arcadia Iron Property. 

By Prof. J. L. Campbell. 



Walter N. Johnston, Esq., Supt., Buchanan, Va. 

Dear Sir : — It has recently been my privilege and plcasurey 
in company with yourself and Maj. Jed. Hotehkise of Staun- 
ton, to examine the developments of iron ores on the Arcadia 
property, to determine their real characters and probable ex- 
tent. The chief task assigned me was to determine the geo- 
logical features of the whole region, so far as these might throw 
light upon the ix)8ition and probable extent of the or© beds. 

For the general topography of the region covered by these 
lands ; for the quantity of ores available, and for analyses of 
the ores (which I presume are reliable), you are referred to 
other reports and the accompanying map. 

The i>ortion of the property along the James River borders 
on the Silurian (or Cambrian) limestones of the Great 
Valley. The greater j>art, however, rests upon the Primordial 
shales and sandstones that make up the great mass of ridges, 
out-lying knobs, and winding ravines that constitute the N. 
W. slope of the Blue Ridge range. The Primordial is, geo- 
logically, the lowest and oldest of the periods of Silurian age. 
A considerable area, however, about the head-waters of Jen- 
nings Creek, is underlaid by Archaean rocks, still older than 
the Primordial. The upheaval of the Peaks of Otter caused 
here a widening of the Blue Ridge projK^r on this part of its 
line, and a consequent thrust of the ArchsBan rocks much 
farther towards the Great Valley than at points southwest of 
this. In fact, at the point where our section crosses, no 
Archflean rocks come to the surface ; nor will we find any 
along the same line of section, till we pass entirely across 
Buford's Valley. 

The Geological Section.— After a careful comparison 

of all the observations and notes taken at various points, I 

[have concluded to give you a section extending from BnciMUMai 
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Manganese Ores. 

By W. a. Donald, Sup't. of the Ciumora Mines. 

To the many people who have manganese ore, or so imagine, it 
may be of interest to know something of the relative supply and 
demand, as indicated by the following tables, lately received from 
our London correspondent. Manganese ore is shipped to England 
from Spain, Portugal, Germany, Turkey, Sweden, Nova Scotia, 
New Brunswick, Cape Colony, New Zealand, the United States, 
and Canada. The English mines also furnish ore. Virginia, Geor- 
gia, and California furnish the bulk of that sent from the United 
States. 

The annual consumption in England and on the Continent is 
about ^5,000 tons. Of this amount. New Zealand fu^ishes from 
3,000 to 4,000 tons of high grade ore. Sweden and New Bruns- 
wick will this year furnish from 6,000 to 8,000 tons of rich ore. 

The bulk of the ore for chemical purposes comes from Huebra, 
Spain, where there are from 50 to tio mines, large and small, at 
work. These mines this year will furnish at least 8,000 tons, or 
nearly three-fourths of what the trade will demand. The latest 
information is that most of this is now held in store awaiting a 
rise in price. The practical effect of this holding back is quite 
depressing on the market. 

Manganese Ore Shipped from Various Sources During iSjg. 
(All Ihfl loltowliia tabiM ureclTon lulooa.) 

New Zealand, a,8ia; Cape Colony, 141; Virginia, 2,175; 
Georgia, 820; Canada, 1,112; Sweden, 350; Turkey, 125 ; Greecei 
140; Spain (Salagia), 965; Spain (Lisbon), 2,264; Siiain, (Hue- 
bra), S,S47 ; Portugal, 1,357 :— Total, 17,808 tons. 

Note by correspondent. — "This quantity will be much increased 
during 1880. We estimate the quantity required for 1880 at 
35,000 tons. AH of the sources above mentioned can supply more, 
and will furnish the quanity required without difficulty." 

Stock of ore on hand in Great Britain, Jan. ist, 1880: — 

Portuguese, 1,396; Spanish, 25; Turkish, 261 ; Virginian, 165; 
Georgian, 331 ; New Zealand, 690; German, 100; English, ai8 
Sundries, 128; Total, 3,3i4tons. 

On the way to England Jan. ist, 1880;— . 

Portuguese, 270; Virginian, i3r; New Zealand, r,23i; Turkish, 
7S; Grecian, 148; Canadian, 329; Total, 3,184; In store and on 
the way, 5,498 tons. 

Approximate stock of Manganese ore awaiting shipment Janu- 
ary iSt, 1880: — 

Spain (Huebra), 7,500; Portugal, 1,000; New Zealand, 1,750; 
Turkey, 1,300; Sweden, 300; English mines, 250; Virginia, 2c 
Georgia, 500; Canada, loo.— Total, 13,000. Add to this, stock 
hand, 3,314 tons; add also stock in transitu, 2,136 tons. 
Total, 18,450 tons. 

It will be seen from this last table that about three-fourths of all 
that was likely to be needed for the year 1880 was already mined, 
and .'more than 5,000 tons of it were in stock and in transitu or 
the ISt day of last January. Much of this surplus may still be 
held over, but, as said before, the practical effect is to depress the 
market, as its being so held is known to all dealers. 

I have shipped, direct to Liverpool, via Richmond and Norfolk 
fr<Mn the Grimora mines, in May last, 393 tons, and in June, to 
the isth, 171 tons. 

Waynesboro, Va., June 16, 1880. W. A. Donald. 

Oen. John P, Imboden, from bis adopted home in Fitto- 
bnrg, Pa., wrote us, some time ago, a letter of enconragement 
in which, amon^ other kindly things, he said — "Tue Vir- 
onTiAS 19 'opening the eyes of the blind and making the'deaf 
bear' in regard to our resourcee. Keep it up to the standard 
of the first and second nnmbers and it will yet remove, 
literally, monntaine as well as prejudice." And now we are 
greatly gratified to learn (from our spirited and entcrprisiny 
neighbor. The Chronicle of Charlottesville) that the General 
is abont to retnm to his native State and locate permanently 
in Southwest Virginia making Estillvilla, in Scott county, hie 
home and devoting himself to the management of colleries, 
coke and iron-worlb in "Wise and Scott, for a wealthy Pitts- 



bnrg Co. for which he has purchased 35,000 A. of 
lands in those counties and is about to purchase 1,5( 



of mineral 
j500 more. 
The Chronicle says "iron furnaces and coke ovens will bo in 
operation very shortly, and the General thinks bis company 
has secured the most valuable property in the United States. 
The iron ores are of the very finest quality, and the varieties 
of coal equal in grade to toe best of the Kanawha Valley, 
while the supply is absolutely without limit. Tlie capital 
which will be brought into that section of Viiginia by this 
enterprise, which Gen. Imboden inaugurated and will super- 
vise, will put a new face on everything in that hitherto unde- 
veloped section of Virginia." General Imboden has, with 
untiring energy, devoted most of his life to active eiforts to 
provote tlie development of Virginia and in so doing has be- 
come tlioronghly familiar with her vast resources. The com- 
pany that has secured his services is to be congratulated and 
so is the State that so loyal and able a son has returned and is 
giving his wide experience and well known skill to the de- 
velopment of one of the richest but least known portions of 
the Commonwealth.— Will not Gen. I. favor our many readers 
with some notes of conditions and development^ in South- 
western Virginia? 

The Besonrces of the Tirginias on and near the Pro- 
posed Boute of the Bichmond & SonthTestem B'y- 

BT THE BDITOB. 

CoBCLUMn FBOH P*0« 9«. 

Note. — Since the issue of the June No. of Tub Vikoiniab, I 
have visited the Arcadia Iron Property, in Botetourt county, 
through or near which tlie lino of this railway will 
pass, and inspected the extensive mining operations 
that have lately been carried on there under the 
very intelligent and skillful direction of Walter N. 
Johnston, Es(i., of Buchanan. Tliese operations have fully 
proven the existence of four or more conlMiuoua heda of apeouf 
Xar iron ore (red heuiatite), averaging ayard in thickness, that 
outcrop, in N.E.-S.W. lines, in the Western or Primordial 
Blue Kidge, for 9 miles, from near Buchanan to the N. E., in a 
S-mile wide belt of mountain chain parallel and adjacent to 
James liiver. Many thousand tons of this ore, proven by 
analysis and furnace test to be of good quality, have already 
been mined from mountain side Mite and open cute. Vast 
quantities of this specular ore can here bo cheaply mined ; 
while from the western side of the same belt, almost on the 
banks of the James in its eastward bends, hrown hemaUte ore 
(linionite) can be bad in abundance from the broad band of 
that ore tliat here, as elsewliere accompanies and caps the 
Potsdam. I have never before seen such a development of 
specular ores in Virginia, and am satisfied that the induce- 
ments offered by their abundance and consequent cbeapnees 
in the immediate vicinity of tour or five other varieties of ore 
that are also abundant, and at a moderate distance from the 
best coking coals of the great Ohio Basin, mnst go far towards 
making Botetourt one of the great iron-producing centres of 
the country. 

t Ovij Seetioit' fftt 8. nn. t/ieftt^) 

SHOWING THE ABB'S VALLEY DOWNTHROW. 



ciFon S. ZO'E. N. 20° W. through Jeffenonnlle Vj, , 




The ValUn UmesttMie, the Lower Silurian, II and III, of the 
geological map (See The VmomiAS forJupe, 1S80), will be 
traversed by this railway for more than 200 miles ^fter it 
leaves the Blue Ridge and before it passes into the great coal 
field- In the seven divisloris and inore than a mile of tbiclci 
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nees of the rocks of tlicso formations vm have limestones of 
almoet every variety and eoniposition. Ilydraidic liinmtones 
are the chftractcrietic ones of tlie lowest bed of No. II ; nioBt 
excellent cement has for a long time been made from this at 
Balcony Falls, in the lilue Ridu;c ga]> of the James. This dfd- 
omitic beds that succeed the hydraulic ones, outcro|i abund- 
antly, especially on the eastern side of the Valley; these can 
furnish the best of materialB for the hasic brick« that itre now 
BO much in demand for metallurgical purposes. Others of 
these limestones make the best of lime for agrieiiltiinil and 
architectural puqioses, and tlie bnniing of these has fur eoiiie 
timehecQ an important industry on tlie James in Biitetourt, 
The opening of the R. & S.-W. R'y. will make liine-huriiing 
a thriving industry, for it will supply cheap fuel to the lime 
bumcrB and will traverse a wide region in which there wilt be 
a large demand for lime. Superior iuilding atones are 6\i\> 
plied by some of the members of this group, especially tlic 
eoralline one, from which Lexington obtains <jiiarry stones of 
a snperior character, such as would be in demand elsewhere if 
known. No region can furnish more cheaply than this any or 
all of the varieties of litnestofie that may be ne&ifidjbrjfvieing 
in the blast-furnace ; Bome of these contain 98.30 per cent, of 
carbonate of lime, others abound in alumina. One furnace 
near the base of the Blue Ridge pays but IScts. to the ton of 
iron for its limestone. 

Marbles of various kinds abound atnong these Lower Silu- 
rian rocks, but as yet they have not been quarried to any ex- 
tent A gray marble is mentioned by Rogers, on Stone Run, 
near Buchanan, lying very near the junctiou of I and 11, solid, 
massive, fine-grained, and in a bed 50 yds. wide. A tine 
grained white marble is met with in the Valley, especially in 
Rockbridge. A dove- or dun-colored marble is quite common. 
In the Apalachian valleys a fine grained red inarble is found 
near the top of No. II, says Rogers, as at the base of Angel's 
Rest Mountain, near Pearisburg, Giles county; and in Scott, 
near Estillville, this reddish, variegated, fossiliferous marble, 
known in market as Tennessee marble, is so abundant it is 
used for common foundations, and broken up for road metal. 
The trade in the last mentioned is a very large one frutn Ten- 
nessee, and an increased demand for this beautiful stone is 
sure to follow an increased supply of it. 

lAmonite ores are found in pockets, some of them very 
lar^ in all portions of the Valley. Tliey are generjilly im- 
bedded in clay and more or less intimately associated witli the 
cherty or flinty beds of II (Campbell's 3c, p. 86) overlying the 
dolomi tic beds. These ores are generally soft or honeycomb 
in character, and are noted for producing a remarkably 
tenacious and durable iron. J^ead and zinc ores and harytes, 
as before stated are common products of formation No. II in 
Virginia, and, in places, fluorspar and a good buhr'slone. — 
Large quantities of barite (barytes) are now sliipped to market 
from the Valley, and the demand for the superior white article 
here found is sure to increase, since it is used to make from 
one- to two-thirds of the body of nearly all the "while lead" 
used, as it adds to the opacity of the paint and protects ihu lead 
from being speedily blackened by sulphurous vapors (Dana). 

The brown hematite ([\moT\\ic) iron ores that accompany the 
shales in the upper portion of formation III (Hudson River) 
have not only a remarkable development in Botetourt coimty, 
but they are so disposed, in thick, continuous beds and ex- 
tended outcrops, that they can be cheaply mined on a. large 
scale. Purgatory and Garden mountains that boldly Hank 
the county for a dozen miles on the northeast and nearly cross 
the Great Valley; and Bigg's (Rat-hole), Crawford's, Cald- 
well's and North mountains that are in ItB northwest border 
for more than 80 miles; and McAffee's and Tipker mojintains 
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that flank it on the sontliwest for near 10 miles, also neariy 
crossing the Valley ; are all banded on their flanks or around 
their crests by a well-nigh continuous outcrop of a thick 
stratum of these ores of III. A sample of this ore from Craw- 
ford's Mountain, near Catawba Furnace, gave Rogers 81.16 
per cent, per-oxide of iron (56,80 metallic iron), 4.90 silica, 
O.iO alumina, 13.27 water, and 0,26 loss. An an dysis that ex- 
plains why the iron made from these ores at Catawba, Etna 
and other Botetourt furnaces had such an excellent reputa- 
tion. An inspection of tlie sections shows tiiat there are many 
exposures of the junction of III and IV, the place of these 
orcB; and the bordering of the Lower and Upi)er Silurian 
areas of the geological uiap indicate the same thing. 

CONTINUATIOM sr SECTtON N> 8 (oft-i H.rJSOUTHWARD . 
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In Apalachia and Trans-Apalachia —After crossmg 

tlie Great Lower Silurian (Silurio-Cambrian) Valley, the lino 
of this railway enters, in the western border of Botetourt, the 
Apalacliian system of mouutains proi>er; the one which 
Lesley describes as composed of "interminably long 
and narrow barrow mountains, with level summits, 
seldom a thousand feet in height, looped and go- 
phered in an intricate and artificial style (see geolt^cal 
map), with lens-shaped coves in the northern part; and on the 
otlier hand, in the Southern States, terminating in pairs of 
perfectly straight ridgee, cut off by short faults." This belt of 
monntain-and-valley country, lying northwest of and alongside 
the Great Valley, is boldly carved, in high relief, from all the 
geological formations from II to XII or XIII, inclusive, from 
the Siluro-Cambrian to the Great Carboniferous, and its mineral 
wealth has all the variety and abundance implied in namorous 
and repeated outKirops, in horizontal, vertical, inclined, and 
all forms of anticlinal and synclinal diBposition, of the eighteen 

r more groups of rocks here naturally exposed. 
Sxplanatoiy. — The upper Silurian area of the geological 

lap, that in readish-brown, that which Rogers now prefers to 
call eimplj Silurian, embraces the Virginia formations IV, 
V, VI, and VII, In the system of the New York Survey, or 
of Dana's Manual, IV is the equivalent of 5a. Medina ; V of 
5b. Clinton, 5c. Niagara, and 6. Salina; VI of 7. Ijower Helder- 
berg ; and Vll of 8, Oriskany. In the First Pennsylvania Sur- 
vey, IV is called Levant, the bottom member of V Sui^nt, 
and the middle and top Scalent, VI Pro-Meridian, and Vll 
Meridian ; in the 2nd burvcy, VI is called Lewistown Lime- 
stone, and VII is put as the lowest member ol the Devo- 

"an group. 

The Devonian area of the map, the light brown, includes 
VIII and IX of the Vireinia formations; VIII, the Cadent 
of the 1st Pennsylvania Survey, including 10a. Marcellus, 10b, 
Hamilton, 10c. Genesee, 11a. Portage, and lib. Chemung of the 
New York Survey ; and IX the Ponent of the Ist Pennsylva- 
nia Survey, representing 12, Catskill of New York, the rocks 
that form the base of the Catskill Mountains, the Catskill 
Red Sandstone. 

The white, or uncolored patches of the map represent out- 
croiB of formation X, that of tlie Lowest Vohl Group in Vii^ 
ginia, which Rogers now makes the Lower Carboniferous gen- 
eral i;roup, or 13a. Montgomery Grits and Coal Measures; 
the Vespertine Sandstone and Coal of the 1st Pennsylvania 
Survey, and the Pocono Grey Sandstone of the 2d. — In this 
formation, % ehown in sections 24 ^nd i^ (Bee back of geol. 
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limp), arc fuund beds ofaiitliracitc and Bemi-bituminous coal, 
d(!S(!ribed hereafter. 

Tlic Carboniferous Limestone Group, tliat of the pinkish 
area of the map, is that of foruiatiou XI, the 13b, Greenbrier 
Liiiiegtoncs (eiii>carb. limestones), and 13b. Greenbrier Shales, 
of tlic Middle Carljoniferous ; tlio Umhral Limestones and 
Shales of the 1st Pennsj'lvania Survey, and the Mauch Cliunk 
lied Shale of the 2d. 

Tlie Great Coal Group, the Upper Carboniferous, the dark, 
or slate colored area of the map, is that of tlio Virginia forma- 
tions XII to XVI, inclusive, the Serai of the Ist Pa. Survey. 
Tlic equivalents in Pa, are, of XII, 14a. Great Conglomerate 
and Conglomerate Coal Group ; of XIII, lib. Lower Coal 
Group; of XIV, 14b. Lower Barren Group; of XV, 14c. Up- 
per Coal Gi-oup; and of XVI, 14c. Upper Barren Group. In 
tlic 2nd. Pa, Survey XII is 14a. Pottsvillo Conglomerate, and 
the rest of the group is lib. Alleghany Kivcr Coal Scries 
with Lower Barren Measures above, and 14c. Monongahola 
River Coal Measures with Upper Barren Measures above. 
As stated in the Feb. No. of Tuk Vikginias we prefer, as best 
suited to the geological conditions found in Virginia and Weet 
Viipnia, to call X the L&wcst Coal Measures, XII the Lower 
Coal Measures, XIII and XIV tho Middle Coal Measures, 
and XV and XVI tho Upper Coal Measures. Sections 21 and 
25 show how tho outcroi)s of XII, those containing the I/noer 
ov New Itiver coals, form the eastern border of the Great 
Ohio Basin Coal-field. 

The mineral resources of the Lower Silurian areas of Apa- 
lachia are the same as those of the Lower Silurian of The 
Valley, as above detailed. Those that almost invariably ac- 
company tho Ui»i«r Silurian, Devonian and Carboniferous 
rocks of this region, and their place in those rocks, may, at 
first, bo mentioned briefly ; for a study of tlie geological 
tions by Prof. Rogers, Hos. 24 and 25 on the back of tho map 
in the June No. of The Virginias, and of those by Prof. J. 
P. Lesley, now the State Geologist of Pennsylvania, (for the 
use of which we are indebted to his kindness), in connection 
with these statements, will show very clearly that all portions 
of tills region must have large stores of very accessible mineral 
wealth. The sections are real ones that represent the actual 
condition in which the rocks of this region arc found, so that 
anyone that has these in hand and is jiossessed of the art of 
seeing can soon learn to trace out the exposed lines of each 
formation and know where to look for the outcrops of their 
beds of icon ore, coal, etc., and to have some conception 
their extent. 

Formation No. V always has two, and sometimes has three 
or more, beds of rcd-ahale or fossil iron ore as rcgalwrlj strati- 
fied members of its calcareous shales. One of these beds is 
near the bottom of this Clinton formation, consequently these 
highly esteemed ores are often found held in shallow depress- 
ions, synclinal troughs, of the hard sandstones of IV, the un- 
derlying formation, where most of V has been denuded, as in 
Foetion No. 24 (See hack of map in June No.), the grand one 
seen iu looking N. E. from Pcarisburg, where Rogers shows 
nine such depressions in the elevated, Mountain I^^ke, 
Gilcs-Craig plateau, that of John's Creek, Middle and Peter's 
mountains ; and in each of those troughs, the valleys of the 
head waters of Potts' and Craig's, and Big and Little Stony 
creeks, arc found these ores. In section No. 25 it will be seen 
that in Wolf Crock valley V is the top of an anticlinal, or arch, 
and there this ore is found. These sections also show how for- 
mation V outcrops on or along Catawba, Craig's Creek, Cove, 



Kentucky survey (see March No. of The Viiginiag) show their 
disposition in Pooi^valley Ridge, the eastem foot hills of Cum- 
berland Mountain, so-called; and that from Safford, No. 44 (see 
back of map in June No.), exhibits its ontcropa, in the Btratnm 
designated as 5c., or the Byestone Qronp, in Poorvalley Ridge, 
Powell's Mountain and Newman's Ridge on the east of Pow- 
ell's River valley, in Lee and Scott, all suggested by the Upper 
Silurian bctte of tho geological map. In all these expoeuree ot 
V are the beds of its peculiar ores, holding a thickneee ranging 
from 1 to 6 ft. 
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ABOVE CEOAR BLUFFS; AT LYLES GAP, 




Prof. J. P. Lesley, in a brief report on this Apalachian region, 
made in 1870, says: — "This mountain belt is rich in iron ores (of 
two varieties), in gypsum, in salt, and in bituminoqs coal. Its val- 
leys run in pairs, the north west cm most of each pair being always a 
limeslone valley, resembling in all respects (except in size) the val- 
ley of the Shenandoah ; eiiually fertile, growing naturally the blue 
grass, and sending large herds of cattle to market ; long settled 
with a hardy, intelligent, virtuous and enterprising population, and 
abounding in brown hematite iron ore deposits. 

The southeastern most of each pair is always a thalt and sand- 
stone valley, or, as the inhabitants of the limestone valleys call it, a 
'poor valley. ' It is m«de by the erosion of the Upper Silurian and 
Devonian formations interposed between the two sandrocks, No. 
IV and No. X (Shawangunk and Catskill), which are left as its 
bounding mountains. — (See section, page 107.) Every such 'poor 
valley' has a coextensive outcrop of the famous 'dyestonc,' 'blood- 
itone,' 'paint' or 'fossil ore,' of the Frankstown, Hollidaysburg, 
Lewistown, Danville and Bloomsburg iron districts of Pennsylva- 
nia, the Clinton ore of New York (formation No. V), and the ore 
which furnishes the mineral for the furnaces in Tennessee, and the 
on-works about Chattanooga. 

The whole belt is a direct prolongation of the iron-making Juniata 
region of Middle Pennsylvania, and is sure to become equally fa< 
mous for Us iron-works, when a railroad is once built to encourage 
the opening of its mines and the erection of furnaces, forges and 
rolling mills." 

And in a paper on "The Geological Structure of ITazewell,' Rus- 
sell and Wise Counties, in Virginia," read April aist, 1870, before 
the American Philosophical Society, by the same eminent geolo- 
gist, based'on personal observations (the paper from which the 
cuts here'givcn are taken, by permission of Prof. Lesley), it is 
stated : — "The valleys of Tazewell and Russell, in Virginia, being 
geological as well as geographical prolongations of the interior lime- 
stone valleys of Pennsylvania, such as the Nittany, Morrison's 
Cove, and Kishicoquilis, contain necessarily the same kinds of ore, 
in the same formations and in the same conditions. I mean that 
the unbroken ground is at present covered with patches of brown 
hematite 'blossom,' just as the ground used to be where our char- 
coal furnaces stand ; and that the color of the road and field soil 
is the same as that of our best iron ore banks; the lirae- 
stonc rocks project in the same style, have the same inter- 
nal composition, and exhibit the same corroded and dissolved 
;urfaces; and pot-holes, caverns and sinks abound along certain 



BigWalker's, Wolf Creek, Buck-horn and East River uioun-jiineg ^f o^tj-^^jp All these things are now known to bear 
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dation. And it seems to be becoming clear to our gcoio(risls, thai 
while there are regularly stratified beds and bells of the ore at twu 
or three distinct horizons in the Lower Silurian Limestone Forma- 
tion, which may be traced Tor many niiies along the strike of the 
rocks, there are also vast accumulations of this brown hematite on 
along anticlinal axes, esiwcially wherever these are fractured.; ot 
degenerate into pure upthrow faults. It stands to reason lliat »uch 
a line of fracture, with a high wall on one side of it, should, in thi. 
course of thousands of ages, have collected vast quantities of the 
peroxidized iron which was being, through all these ages, set free 
in the slow dissolution of the limestones and the reduction of the 
whole mass of upheaved country to its present level. To say noth- 
ing of the facility afforded by such fissures to the decomposing ami 
recomposing agency of drainage waters. It is along the great up- 
throw fissures, then, that we are first to seek the iron ore deposits 
of this section of Virginia."— Prof, l^slcy then mentions the 
"large massess of blossom" on the hills bordering the N. bank ol 
the Clinch in Russell Co., in the hills S. E. of Jelfer^onville.in the 
cove of Wolf Creek, behind IJurkhorn Ridge, in the different 
valleys of Wolf Creek and its branches, etc. 

Prof. Lesley, writing of this ore of V in this very regii)n, after 
he had examined it, says;— "But the ore is there; and, its in Penn- 
sylvania and Tennessee, it will run for miles together in a workabk 
condition as to si^e and posture and prove a source of wealth. — The 
principal use of this ore is to mix with other varieties,— with the 
blue carbonate lean ores of the t'lul Mi'asures. e-^iiecially; hut idhij 
with the inferior grades of brown hemaiile. The time will i-oim 
when it will be sni.'lted in roune.-tlon with the prim.iry ores of tin 
Blue Ridge Range and Smoky moum.iins," He s:iw this ore av 
held in the singular synclinal forming ihe iresl of I'.iintliek 
Mountain (see section and view here given) ; a deiHisit of ore from 
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the outcrop of which the Indians obtained jiaint for iheir f.'ccs and 
lodges, and with which they painted on the solid ro^k wall of IV, 
on the face of that mountain, where they rem.iin, "numerous pic- 
tures and symbols of men and animals in red paint, fresh as when 
first made, and older than the settlement of the country by the 
whites." — Letiey. 

"There are extensive outcrops of the fossil ore of No. V along 
Poor Valley; in fact the deposit (whether rich or not remiins to be 
discovered) runs uninterruptedly more than a hundred miles in an 
almost mathematical straight line along thesouth flank of the Clinch 
Mountain, from Tennessee, past Moccason Gap, l>ack of Saliville, 
past Sharon Alum Springs, to Hunting Camp and Kimberliug 
creeks, and so on, eastward, across New River towards the James 
River country." — Lesley. 

The quality of these ores may be inferred from an analysis of 
one from Poor-valley Ridge, in Lee, by the Kentucky Survey (see 
p. 80 of The Virginias), which gave 54.16 jier cent, metallii 
iron, 0.14 phosphorus, 3.94 alumina, o 4a lime carbonate, 15.961 
silica and insol. silicates, 0.31 phosphoric acid, and 3.50 combined 
water. ' 

Formation VI, the Lower Helderberg of N. Y., is an abundant 
heavily bedded limestone in Apalachian or northwestern Botetourt, I 
but it appears to thin to the south west ward. Prof. Rogers found 11 j 
bed of it in Botetourt that proved, by analysis, an excellent ^^v/rnA/Zi:: 



'(wm/ohi-, from which su|>erior cement could be manufactured; it 
is used for a I'Uul-farmue flux in this region, with satisfactory re- 
iults, and from it are obtained licautiful cndinal inarbUs, thai have 
)f Lite become very po|)tilar for fiirniture and other pur|)Obes. 

Formation VH, th..' Oriskany, as sections 24 ami 25 (on map in 
June numl>LT) show, outcrojis as one of tlie components of Cataw- 
I>a, Craig's Creek, John's Creek, Cove, i;ig Walker's, Wolf Creek, 
East River, a;iil other mountains, on and near the line of this rail- 
A-ay. r.s outcrop, the one that most attracts attention, a rusty 
yellow, decaying s;mdstone,niay generally Ih: fuurid along the borders 
)f the U]>i>c-r Silurian areas of the geological map, for it is the 
upper memljer of llul gro'i]) of formatioi.s. Formation VII is 
'lere one of the great //-<j«-A,i/-/«^' ones. I have never found in 
the centra! iiortion of Apalachian Virginia any con.siderable expo- 
•ure of this fonnaiion that was not ae<:om[)aniuied by one or more 
heavy belts of e.teellent limoiiHe; and often nearly the whole thick- 
ness of the Ibrmaliun, somjiiaies a.i much as 100 fet't, is either a 
ieries of l«;ds of solid ore, varying in purity, but most of them 
rich eiUHigh for use, or a de<ayed mass of niingleil soft and hard 
ores, clay and other materials. Often a solid bed of ore, ij ft. or 
more thick, containing as a mass 50 per cent, or more of metallic 
iron, rests immediately on a limestone bed of No. VI that will 
utrnish the best of llu\ for mixing with this ore in the blast -furnace, 
while beneath that VI, in the gorges and on the slo|>es of the 
fame ridges, outcrop lhe/vv/-jr//,//^ aiid/i'iy// ,>n-s of V, a yard in 
"rablefor mixing with ih.tse of VII lo 
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inany points along the chain of Ri< h-paich Mountain and its cx- 
rensions In il,,ieiourl ami Craig counties, at Calhe, Roaring Run, 
iiid Crace turii.i-es, and their existence,— at moderate distances 
from tiie Lower McaMire coking coal.s, such as are described by 
Mr. Murrison juge 103. and such as the Richmond & Soulh- 
Wt'stern R.iibvay will reach some 75 juiles southwest of Ihe-sc 
jilaees,— clearly indicate the l()caliiies where iron making can be 
easily conduiled on a large scale, with a certainty of remunerative 
returns ujider all conditions of trade, whenever lines of transporta- 
tion tu coal and lo markets reach iliese localities. 

Formations No. V!1I and No. IX, the Devonian ones, as the 
map and sections indicate, do nut occupy a very large pro|>oriion 
of this region. The former is the shales and slates of the poor 
.■vr//iTJ and the lines of broken, slaty hills that border them; the 
latter is thi hard sand-.tone that underlies ami sustains the bolder 
|H>or riilges and mountains back of the slaty hills. Pockets of iron 
ore are here sometimes found in VIII, but so far none of any greaf m- 
tent. The alumiuoui shales of the same furmalion may yet Iw 
utilized in the manufacture of alum. Mineral spring.s, especially 
those called alum spriiii^s, abound in Ihe areas of Vlll. No miner- 
als of value are known to be in IX, unlets i:s m.issive sand-rocks 
prove lo be gotnl for masonry. 

Formation No. X, the Z w,-^/ C,.,// (wwy.. as the while strips 
and latches of tlie geologi.-al map and the se.iioiisshow, h.isa larger 
developmert on tids line than elsewl.e.e m Va. This formation is 
of mteresl l^cause it generally contains two „r more workable l>eds 
of semi-anthrariie orseini-hiliiniinous coal ; thi.se at New River 
(according to Usley in the Trans, of Am.' Philosophleal .Society 
for 1863, ) are. Ihe lower lK.-d 3 ft. and the uj.per one in places 
9 ft. thi.k. The quality of the co.l is ...xeellent ; that' from ntar 
Cauwl. Furnace, in JJotetoun, was found by ki.gers .0 contain 
of Carbon 78,^0 iH;r cent . of Bitumen 16. .'o. ami of Ash <■ 00 ■ 
and that frnm llftish Mountain. "' ' 

New River, 3 ielded So. 20 j^-r 
6.20 .\sli. Tile disposition ...fll 
the Drusli and the lirushy M-j-m 

.4and25ofourJunenmnl,er and in u.e of the accom,«nyi„g 
sections from Lesley. M-,., of these co.,1 beds are cut off by ,he 
fauts made by t„e great .p- and down-tluou-s of this region, 
and they are generally hadly cni,:ied ; I,..,: ,i„, contain large quan- 
t.nes of su,>e.r.or coal, tha,, nay prove „f great value in the deveb 
opmenl of this region. ■ 
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The Arcadia Iron Property. 

By Leonabd Forbes Bkckwith, m. e. 

General DeBCription. — The Arcadia Iron Property is 
Bitnatod in Botetourt county, Virginia, on the south side ot 
the iTames River, along which it stretched eastward for a dis- 
tance of abont 7 miles, or almost VZ miles it' the windings of 
the river are followed, from the small town of iJuchanan, the 
western terminus of the James liiver and Kanawha Canal, 
which extends from Richmond to Uuchanan. 

Tbe property extends south of tlie river about 6i miles and 
covers 24,000 acres, of which 20,00U are held in fee, and 4,000 
in mineral right, the suri'aco having been sold 

The general character of the property is very mountainous 
and it is cut up by heavily wooded ridges nearly 2,500 feet 
high, above tide, running parallel to the main chain of the 
Bfiie Ridge, the Peaks of Otter of which, about 4,400 leet 
higl), are just beyond the lines of this property. 

Part of"^ the land in the valleys is lit for cultivation and can 
bo sold later to advantage reserving the mineral rights. Tliere 
is ft great deal of fine timber on the property, suitable for char- 
coal, mine timbers, ties, &c.. 

There is a small charcoal blast furnace on the estate ; this 
will be desicribed later. 

The main value of the Arcadia Iron Property consists in 
its extensive deposits of iron ore, lied Hematite, Brown Hem- 
atite or Limonite, and Magnetic. These have been opened at 
different points on the property. 

The investigations made by the writer were confined to the 
northwestern quarter of tlie estate, comprised between Stone 
Creek valley, the James River, Jennings Creek, and the ridges 
abont three miles back from the river. The chief deposits of 
red hematite lie in this district, where they are well developed, 
as well aa some brown hematite and magnetite. In the re- 
mainder of the estate it is presumed that considerable deposits 
will be developed, as it is known to contain bro\vn hematite ore. 

Bed Hematite OreS-^Thcse ores have been chiefly de- 
veloped iu the StoTie Oreek valley. They lie in beds which 
will average 3 feet thick, varying from a ft. 9 inches to 3 ft. 
6 inches. They are bedded in slates underlying the Potsdam 
sandstone, to which they are non-conformable. The ore beds 
and slates dip to the S.S.E., near the outcrops from 25° to 40° 
with a final regular dip of 27° where the excavations and 
tunnels penetrate tlie hills. The underlying sandstone dips 
N,N.W. across the edges of the slates. 

Seven beds of ore have Iwen discovered of which four have 
been proved by openings at diii'erent points. The highest 
beds Iiave been proved at iniiiits between 7 and 8 miles apart, 
as well as at intermediate points. Stone Creek cuts these 
beds, almost at a right angle, and enables them to be mined 
from below by tnnnels and stoping, aflbrding natural drainage 
to tbe mines, and avoiding the expenses of hoisting and pump- 
ing. All the beds are above the waters of the creek, anu crop 
ont on each side of the valley. The handling of ore from the 
time it is mined, is therefore down hill, and a tram-road along 
the bottom of the valley can convey the cars of ore to the 
James River. The cars can bo loaded from shutes at the en- 
trance of the cuts and tunnels. Power is therefore required 
only for hauling the empty cars up to the mines, the loaded 
cars descending by their own weight. 

The ore beds all lie with a wilid standstone or quartzite roof 
as hanging wall, and soft i/lay elates sis a foot wall or floor. 
This presents advantages in mining, as the height for tunnels 
is cut in the slates; and in removing the ore, the soft slates are 
out away below, and the solid hencti of ore is blasted down in 
large masses. This enables tbe mining to be cheaply con- 
ducted, the roof being very firm and not requiring heavy 
timbering. 

The ore breaks up into cubical blocks, jointed, and presents 
a very hard compact body, with numerous siliceous particles. 
It is observed that the latter diininish in quantity as the tun- 
nels penetrate into the beds. The ore by careful meaeureiuent 
weighs ?/5S pounds jier cnbic foot, a block of about lOj cubic 
feet weighing 3,800 pounds. 

A good country road ascends tlie west side of the Stone 
Creek valley and crosses the outcrops of the different beds. 

The first bed opened is at a point about li miles from the 
the month of the creek, at an elevation of X,OtJO feet ftbovo the 



James River (This measurement and that of the following 
heights were taken by Prof, Piatt with a barometer). The 
bed is 3 feet thick, well defined, good ore. The same bed is 
opened on the opposite or east side of Stone Creek valley and 
snows the same thickness and character of ore, as well as 
geoTogical formation. 

A snort distance fnrtlier south a second bed is oi>ened, at a 
height ot 1,160 feet above the river level. This bed has proba- 
bly some 400 feet difference in level with the first bed m the 
geological formation, owing to the dip. The ore is about 2 ft. 
6 ins. thick near the outcrop, but widens to nearly three feot 
at the breast in the tunnel whicli is driven some 60 or 70 feet 
into the bill. This tunnel shows, as does also the succeeding 
one on the upper bed, tlio remarkably solid cliaracter of the 
whole formation, and the small timbering required. 

Abont half a mile further south a third bed is opened by a 
tunnel, 1,320 feet above the river level, with 2 ft. 6 ins. of ore 
at the outcrop, widening to about 3 feet further in. The ores 
in these beds are all identical in character. 

Furtlier south, a mile distant from the third bed, is the 
fourth bed, the highest of all, 1,660 feet above the James 
River. This opening is therefore about 3 miles from the 
latter. The crest of the ridge is abont 2,000 feet above the 
river. This bed has a green^ colored slate for the roof and 
floor, and the general direction of the outcrop is W.S.W. The 
outcrop of tills bed is cut at right angles by a number of small 
ravines running down into Stone Creek valley, and in a length 
of half a mile five open cuts have been mado on this outcrop 
at the points of interBection with the ravines. These cuts 
have been driven right and left along the outcrop at each 
point into the hillside, and a very considerable quantity of 
fine compact ore taken out and stacked in heaps ready for re- 
moval. At some openings as much as 3,000 tons of ore are 
collected, and a fair estimate of the total quantity of ore al- 
ready mined at all the openings would be 20,000 tons. This 
ore is ready for shipment. The ore of this upper bed is not 
BO siliceons as that of the other beds ; its streak is very red, 
and the general character of the ore is excellent. The bed 
presents a thickness vairing from 2 ft. 6 ins, to 3 feet. 6 ins. 
and the general formation as shown by the breast in the cuts 
is mnch distorted, the ore forming a double fold or S, with an 
almost vertical dip at the outcrop, and finally tending to a 
regular dip of abont 27° as the bed sinks into the mountain. 
Between the open cuts, the ore would rise about a couple of 
hundred feot to the outcrop. The mining of the upper or 4th. 
bed has the great advantage of this double fold in ue ore col- 
lecting a thickness of some 9 or 12 ft. of ore in a very small 
section, and it can be therefore worked very cheaply. 

The outcrop has been followed to the S.W. of the Stone 
Creek valley, and also on the mountains to the N. E. The 
same ore has been proved, it is assnrod, between 7 and 8 milea 
N.E. of these openings. 

Between the oottom of the Stone Creek i*avine and the out- 
crops of the beds of ore lower down the valley, there are several 
hundred feet in each instance, all of which being above water 
level and being easily mined from tlie ravine oy tunnels at 
different levels is therefore available. 

As previously mentioned the preferable way to transport 
the ores to the river would be by a tram-road or narrow-guage 
railway. Much of the grading for this baa boon completed, 
with a grade of about 300 feet to the mile, and 2,000 ties have 
been cut and are ready for use. About 3,000 ties in all are 
needed. The total length would be 3 miles, and the cost of 
transportation would be in the neighborhood of 10 cents per 
ton. At present for cartage by the ton 50 cents is askod, but 
it can be probably done for half this price. 

One hundred thousand tons of ore can readily be mined per 
annum from the mines on Stone Creek alone, without making 
any great inroad on them for many years. Admitting an 
average thickness of 3 ft. for each of the four beds, and a 
weight of 358 lbs. per cubic foot, an acre in area of the four 
beds together would give about 98,000 tons of ore. Taking 
an average distance of a couple of hundred feet (300 feet 
would be nearer the reality) between the outcrops and the 
lowest point at which each vein can bo worked above water 
level, which in this case is the bottom of Stone Creek, a mile 
of outcrop corresponds to about 2i millions of tons. This 
average of two hundred feet ig a minimum, the distance being 
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freqnently much greater, and liirthor the additional folds of 
the upper vein arc not taken into account, all of which would 
swell the above total. 

The cost of mining BO far lias been 75 cunts j>cr ton, de- 
livered on the dump at the entrance of each mine. This 
^ure is based on '20,000 tone mined, and incUidee the cuBt of 
all prospecting and permanent iniprovements, eiich as roads, 
toolB, workmen's houses in the Stone Creek valley for 150 
men, 1,300 cords of wood cut, repairs to furnace, itc. It may 
therefore be taken as an outside figure, althongli on the othcr 
Jiand, much of the ore already mined is from outcrop and 
open-cut work. It is presumed the cost of mining wilt not 
exceed 75 cents even when more tunneling and timbering 
may be required. This low cost is due to the fact that colored 
labor at $1. per day of 11 hours is employed with white tore- 
men. As to the cost of delivering in canal Imats on the 
James River the writer belioves that at present it can be 
done, by teaming, at a price not to exceed itl.per ton, 
JMcliisive of mining. 

In the valley of Jennings Crook, several miles east of Stone 
Creek, there are several openings of ore-ljeds which are identi- 
cal in character of ore and general formation with the ure- 
beda of Stone Creek. 

About 2 miles above the mouth of Jennings Creek, a bed 
of red hematite ore is opened 3 feet thick, dipping S. and E. 
about 60°. The elevation of this opening is 250 feet above 
the James River. 

At a distance of about i mile above the old blast-furnace. 
»t the intersection or junction of the North Branch and 
Jennings Crsek, a red hematite ore-be<I is oi>cned, about 1 i\. 
4 in. thick, with a hanging wait of ijuartzite and a foot-wait ot 
soft, smooth, steatitic and talcose slate rocks. Continuing up 
the hill, the ore is opened at four places on the strike, the 
highest ojrening being 450 tt. above the lowest one. These 
dinerent openings show ttie iron ore bed with an average 
thickness of 3 ft. as l>etore. The ore is identical with that of 
Stone Creek, the resemblance being so striking as to preclude 
the idea that it is any other ore. The lowest opening of these 
ores is 100 ft. above the James River. 

On account of the proximity and low elevation of the Jen- 
nings Run ores, they would cost li'ss to deliver on the canal- 
boata, at the Jbuies River, than the Stone Creek ores. 

Analyses of these ores have been made by several parties, 
as follows: 



Metallic Iron 

PhcispIiorUB 


1 44.00 

, 0.48 










(1) Bj McCreath. CbemiBtoftlje 8d Pa. Gcol. Sarvey. April 13th, 1880, an 
STerage of Mmplee from the outcrope of ditTcrvnt upeiiinii^, on Blunc Creek, 

selected by Prof. PIslt. (9) By Pmr Thon. EgleKlOD. of llie School of 

Klam of Onlumbitt College. New York, March 87th, IBSO.ofiuiwpl nwlctted 

hv Prof. Piatt ftDin outcrops id Stone Creek Valley, ^8) By Prof. Freii. 

yf. Taylor, of the Siuith»ciDiaii laiititution, WDHlilngtnn. I). C. an avcrnffe of 
8 samplcH from 3 oppninM, .S fl. under eurihce. from Stone Creek Valley. 
Kindly nimiehed by Dr. E. N. Woo<1, who ownii land* adjacent to Ateadln. 
on whirh ho has developed the conllnualion of the slraluui of ore ivorkeil in 
lunnel No. 1. Prof. Taylor pays of thie: "I conBider il a valuable ore. and 

do not think the Bmxll amoiint of phosphorus will prove injurious." 

(4) ByMcCreath, ofPa. Survev, April lyth, 1880, an avenigeofBaniples from 
different outcrops on Jenaings Creek. 

The analyses of these ores, aa well as their physical charac- 
teristics, formation, dip, &c., and the way in which tliey are 
met in parallel beds in similar measures, show very conclu- 
sively that they are continuous ore-beds, and it is perfectly 
safe to rely on them to afford an enormous quantity of iron 
ore along the outcrops and between the points where they 
are opened. * 

Professor Franklin Piatt, of the Pennsylvania Second Geo- 
Ic^cal Survey, after a close examination of the property in 
April, 1880, and before the developments had sliown as con- 
clnsively as they do at present the large amount of ore, had 
reached the opinion that the quantity of ore was immense, and 
one "that an ordinary furnace plant wbuld make but little 
impression on." 

It will be noticed that this ore is strong in silica ; it is fit 
for mixture with the aluminous ores, limonites, (brown hema- 
tites,) of the estate with which it would give very satifacto/7 



results. It would be beneficial, also, for mixture with hema- 
tites found along the whole eastern half of the Oliesapeake & 
Ohio R'y, and its tenor in iron is higher than the average of 
these liematites, its fluxing qnalities would make it very valu' 
able. The writer also Iwlieves that tlie length of the cam- 
paigns of the furnaces along the atiovo railroad, would he in- 
creased by its use, and probably less limestone retjuirod aft 
a flux. 

Ma^etic Iron Ore.^ — On the southern slojie of the 
ridge, which runs parHllel to the James, about 2 miles back 
from the latter, a strong outcrop of magnetic iron ore is met, 
very rich in alumina, and between 6 to 7 feet thick. The 
outcrop can be followed some distance. It is imbedded in 
slates which are parallel to it and enclose it, and the dip at 
the outcrop is almost vertical. The outcrop has been simply 
ojwned by a blast, but no work done txjyond this. 

Brown Hematites, or Limonites, exist at several ]x>intB 
on the property, and were mined quite extensively during the 
Rebellion to suppi}' the small cliarcoal furnace which ran on 
them exctusivefy- The writer understands that there are oon- 
siderable quantities of these ores at the openings made, bnt 
did not investigate them. Near the old furnace are heaps of 
ore showing that some of the brown hematites were roasted 
l)efore use. 

The Charcoal Blast Furnace, on the property, not far 
from James River, and near the mouth of Jennings Creek, 
was built in 1S62, and run by the Confederate Government, 
but has been out of blast since tlie war. The furnace is of 
stone, 3(3 tt. high by U ft. IkisIi, and supplied by blast from 
two cylinders driven by a breast-wheel, supplied with water 
from Jennings Creek, across which a dam was throwu. Only 
one tuyere was used, and a veri/ umall liot-blaet stove placed 
at the throat of the furnace. 

The furnace is already being put in repair, another tuyero 
added, a new breast-wheel is already cut out and ready to bo 
put together. The furnace remains to be relined and the 
stock house, as well as water-way, to be rebuilt. It is esti- 
mated that the total expenses of putting the tnrnace in full 
running order will amount to l|2,tiOO, and that stie will be able 
to make from 10 to 12 tons per day, at a cost of alwut $12per 
ton. The writer is informed that 1,300 cords of wood for 
charcoal are already cut, and considerable charcoal made. 

Market for Ores. — The present outlet is from Buchanan, 
by the James River & Kanawha Canal to Lynchburg, 50 
miles, and thence to Richmond and to the eastward by canal 
or railroad. The freight by canal-boat to Lynchbui^ is 70 
cents per ton, by the cargo. At that point the ore can b« 
shipped either North to tumaces in Maryland and Southern 
Pennsylvania, or Westward by the Virginia Midland and 
Chesapeake i& Ohio railroads to Huntington on the Ohio 
River. At that place it is understood it can be sold for not 
lessthan$t!per ton, which would leave a good return on its cost. 

The Richmond it Alleghany Railroad Company is now 
building a line from Buchanan to Clifton Forge, on the Chesa- 
peake & Ohio R'y, 34 miles distant. This will be opened by 
the autumn of tins year, and will afford a short outlet for the 
ore to the West, and to fum.iceB along the Chcsa]>eake & 
Ohio R'y, with a return freight for coal and coke, which will 
then preferably come to Buchanan for distribution along the 
line of James River, 

The balance of the Richmond tfe Alleghany Railroad, from 
Buchanan to Richmond, is to be built along the canal, which 
is ceded to the company by the State of Virginia, and which 
affords an easy grade to tide-water. It is expected that this 
main part of tlie line will l>e built in 20 months, but until 
then tne canal will be available for freights eastward. The 
railroad runs for miles along the northern I>oundary of the 
property, and will be of much advantage in developing it. 
The rate of \ of a cent per mile can probably be oblained 
from the railroads on lai^ contracts for t ran sports t ion. 

Blast Furnace Plant, — There are two sites, at the 
mouths of Stone Creek and Jennings Creek, wliere there is a 
never-failing supply of water and ruom for extenRiou, whidi 
are particularly favorable for a blast furnace planl for whicli 
the Arcadia property presents numerous advantages. 

Inexhaustible supplies of iron ore and limestone are at hand, 
and the completion of tlie railroad to Clifton Forge connects 
it with the New River coke district, at Quinnimont and 
beyond, in West Vii^ioia, 



112 



The Virginias. 



[Number 7. 



The cars carrying coke to Buchanan can have a return 
freight of ore for the Ohio Valley. 

The market for the pig metal can be sought west in Cincin- 
nati, where the price averages $5 a ton higher than east of 
the Alleghanies, or it may be sought east in Lynchburg and 
Bichmond, or by water-freights access can be had to Balti- 
more, Philadelphia and New York. 

The new rail mill of the James River Steel Manufacturing 
and Mining Company, at Lynchburg, would be a good cus- 
tomer, to tne mutual advantage of both works. 

The following estimate of the cost of making pig iron at 
Buchanan is believed to be a safe estimate ; it is based upon 
the supposition that the owners of the furnaces own also their 
own coal lands and coke ovens in the New Kiver district. 
The coke in that case would cost them $1.75 per ton, and 
about $1.25 freight, or about $3.00 at Buchanan. If the coke 
was bought in nie open market, it would be worth at least 
$3.00 at the ovens, which with the freight added would make 
$4.25 per ton at Buchanan. 

2^ tons ore at ji., I 2.25 

I ton limestone at 50 cents, .50 

1^ tons coke at $3., 4'5o 

Labor 2.50 

General expenses 50 cts.; taxes Sets.; insurance 10 cts.; 

repairs 25 cts.; management 25 cts.; total, .... 1.18 

Total cost at the furnace, |io-93 

Freight to New York, or to Cincinnati, 3- 50 

Commission 2 per cent.; discount and interest 50 cts., 1.06 

Total cost at market, $i5-49 

These figures show that pig metal can be made on this 
property in the dullest times to advantage. Pig metal, No. 
1 foundry, is very seldom below $20. in New York, or 
$25. in Cincinnati. 

For charcoal iron, substituting 125 bush, of charcoal for the 
coke, most of the other items remaining the same, it will be 
seen that as long as charcoal can be obtained inside of 10 cts. 
a bushel, on account of the extra price of the pig metal, $32 
to $35, there is every advantage in making it. The present 
price of charcoal is said to be 5 cts. a bushel, cost price. 

Summary. — The Arcadia property presents, in the quarter 
of the area investigated, enough iron ore to supply several 
furnaces on the spot, and to supply a large quantity of ore for 
shipment. Havii g plenty ol timber, limestone, running 
water, and advantages of location in beino; able to reach a 
Western or Eastern market, it can, in my judgment, rely on 
making money in the most depressed times, with large returns 
in the usual conditions of the markets. In the balance of the 
estate, three-fourths of the whole area, there is every proba- 
bility of developing additional ore deposits. 

Leonard Forbus BECKwrrn, M. E. 

New York, May 31, 1880. 

L. Bemelmans, M. E., of Charleston, W. Ya., whose 
paper on "The Manufacture of Coke" appeared in the March 
number of The Virginias, made a report on this property in 
1873, after having carefully explored it for its whole length 
and analysed its ores. His analyses of J^l samples of iron ores 
which he collected from different localities, from natural, sur- 
fac*^ outcrops, (for there had been no development at that 
time), gave the following percentages of metallic iron, viz : 
29.1, 35.0, 40.0, 42.5, 42.5, 42.5,41.6,47.5, 47.7,50.0, and 52.0. 

He says : — "Here it is but seldom that any indications of 
of sulphur can be found, but most of the ores are remarkably 
pure and contain manganese." "A simple inspection of this 
estate, combined with the actual results of workings in the 
neighborhood, and the analyses and tests I have made, con- 
vince me that this property contains immense amounts of iron 
ore of very superior quality. As to quantity, it is so great as to 
make it impossible to give anything like an approximate esti- 
mate, as estimates of this character cannot be made with any 
approach to accuracy until excavations have been made, con- 
clusively showing the length, breadth, and depth of all the 
deposits^ I have no hesitation in saying that I regard the 



question of the successful working of this estate, as an iron 
property, to depend simply on two things, viz : ordinary .facil- 
ities for fuel and transportation. I regard the supply of iron 
ore abundant, and durable for several generations of miners 
at least. I would recommend the purchaser of this estate to 
also secure a coal property on the line of the Chesapeake & 
Ohio Railway." 

J. B. Britton made two analyses of Arcadia iron ores in 
April, 1879 , that from mine No. 3, now the 2nd tunnel, con- 
tained 42.98 metallic iron ; and that from mine No. 5 con- 
tained 47.86. The samples analysed were from the surface. 

L. E. Lewellen, of PottsviUe, Fa. (now dead), a practical 
miner of large experience and a very skillful and reliable ex- 
plorer, spent some time on the Arcadia estate, in the fall of 
1874, and made a sensible report of his explorations, from 
which the following extracts are taken : 

"The greater pcrtion of the property is covered with the 
original growth of timber^ the most of which is very heavy for 
mountain timber. Cheatnuiroaka form a large proportion 01 this 
and their bark could be made useful for tanning purposes." 

"A vein of hematite ore nms the whole length of the lands, 
forming two dips ; the one dipping towards the Valley, and 
the other towards the mountam. At some points they are con- 
nected, forming an anticlinal axis ; at other points they are 
some distance apart. Shafts or holes have been dug on tliis 
vein in several places from one end of the propertv to Uie other." 
... "I am confident from the surface indications, and ftota 
the trials already made, that this vein contains an abundance 
of good brown hematite ore. Along the line of this vein, but 
separate from it, there are several deposits of very rich hema- 
tite ore, the extent of which cannot be ascertained except by 
actual working. There is also a deposit of hematite ore on 
Sprout's Run, which, from surface indications and what little 
digging has been done, looks favorable. The ore is of a very 
fine character and so situated that it can be raised and put to 
the furnace at a small cost. While a great many holes have 
been dug on the hematite vein, at dinerent points, and more 
or less ore found in them, still I do not think they were gen- 
erally dug in the proper places, and, at some points, to a 
sufficient depth to test tne ore." 

"About a half mile above the furnace, on Jennings Creek, 
there is a very ^r\e fldg-stone quarry^ where stones oibhj size 
and thickness can be very easily ciuarried ; and from there to 
the river is not a mile, over a good road of easy down grade.'* 

'•There are several veins or dips of speciUar ore on tliis 
property, extending its whole length, varying in thickness 
from 20 inches to 4 ft. I found 3 dips of "^ this vein on the 
Buchanan and Peaks of Otter Turnpike. The first is about 
2J miles from James Kiver and two-thirds of the way up the 
mountain ; it is 4 ft. thick and can be easily opened so as to 
carry the ore down grade to the river. The second dip of this 
vein is about i mile farther up the same road, and has same 
thickness. The third is about J mile farther up and is about^2^ 
ft. thick. These all contain the same kind of ore which I think 
will yield from 45 to 50 per cent. I consider these veins good 
workable ores that can be mined at a fair cost, as they are 
continuous. I have no doubt but they will be found at other 
points nearer the river and probably thicker. I am confident 
there is another dip of this vein, and probably there are two, 
between those described and the base of the Kidge, but I had 
not time to examine. I also opened 2 dip of the same vein, 
about 400 yds. apart, on Cove Mountain, dipping towards 
each other, forming a synclinal or basin. The ore on the W. 
side, dipping E., is 20 inches thick as far as I followed it, which 
was only 2 ft. under the surface ; the other, dipping E., is 30 
inches thick at about the same depth. These veins extend 
from the Bear-wallow to within about f of a mile of the 
furnace. Another dip of specular ore crosses Jennings Greek 
above the furnace and extends across Sprouts Run to the end 
of the property. Still another dip ot specular ore crosses 
Jennings Creek about 2i miles from the river and extends to 
the N. F. end of the property. The ore in these veins is about 
the same as in thoscTon Cove Mountain. About 4 miles from 
the river I found traces of a very rich specular ore in the 
gneiss rocks, but did not find a vein of the ore/' 
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The Goal and Coke movement over ihe t^hesapcake & Ohio Railway, 

for the month ending April 30th, 1880, and for the corresponding 

period of 1879, m tons of 2,000 lbs., by Mr. Charles M. Gibson, Fuel Agent 

of the Company, is as follows : 

^ 1880 

10,713 

11.483 

1,831 



1879. 

Fuel for nse of Company. . . .w 7.524 

Shipped at Huntington on Ohio Uivcr 10,:)99 

Denvered on line of road west of Riclimond 1,831 

at Staunton to Valley Railroad 12 

at Charlottesville to W. C, V. M. & G. 8. R. R., 2,025 
at Gordonsville to do. do. 33 

at Junction of R., F. & P. lijiilroad 17« 

at Richmond for consumption, including stetun 

tugs and dredees, . . . » 4,005 

Shipped at James River wharves 11,240 



44 



•« 



44 



2,410 

76 

1,391 

2,940 
15.479 



Total 37,245 47,332 

The character of the coals moved during the same period is shown in the 
following exhibit: 



.From 1st April to 



April 30, 1880.... 
Same period, 1879 



Increase, 1880. 



Cannel. 



4,593 
2.171 



2,422 I 



Splint & Bit's 


Coke. 


38.695 
32,053 


4.044 
3,021 


6,042 


1,023 



Total. 



47,332 
37,245 



10,087 



The James Biver Steel Manufacturing and Mining 

Company's Works. 



By the Editor. 



We recently had the pleasure of visiting the rolling mill and 
other works of this company, situated on James River and on the 
James River and Kanawha Canal (soon to be the Richmond and 
Alleghany Ry.), four miles northwest of and above Lynchburg, 
Va., which have just been remodeled and, as it were, entirely re- 
built, and which, by the time this reaches our subscribers, will be 
in operation turning out steel rails, railroad spikes, fish plates, etc. 
On page 116 we present a view of these works engraved from a 
photograph that we had taken while there. 

It is with very great satisfaction that we chronicle this commence- 
ment of the work of manufacturing steel rails sn the iron-bearing 
region of Virginia, — this thorough placing of the first link in the 
chain of first-class iron and steel works that must extend along the 
whole 300 miles of the length of the James and its Jackson's River, 
that crosses the iron belts, soon after the completed track of the 
Richmond and Alleghany Railway joins that of the Chesapeake and 
Ohio, making communication rapid and cheap between these ore- 
belts and the W. Va. beds of coking coals. 

The officers of the James River Steel Manufacturing and Mining 
Company are, J. F. Hartranft, President ; R. N. Pool, Vice Presi- 
dent ; W, S. Morris, 2nd Vice President ; J. P. Richardson, Scc'y 
and Treas., and T. C. Jones, Superintendent. The directors are 
J. F. Hartranfl, R. N. Pool, S. A. Caldwell, Thomas Cochran, 
Gorge N, Allen, Theodore M. Allen, J. P. Richardson, and Wm. 
T. Kirk. All of Philadelphia, Pa., except Maj. Jones, who is 
from Virginia. The general office of the company is at 417 Wal- 
nut St., Philadelphia, Pa.; its branch 'office is at Lynchburg, Va. 

The real estate on which these works are located is 71 acres of 
land extending along the west or right-hand bank of James River for 
over a mile on one side, and for three-fourths of a mile along, and 
for one-fourth of a mile on both sides of the James River and Ka- 
nawha Canal and the Richmond and Alleghany Railway on the 
other. The land between the river and the canal is level, and va- 
ries in width from 300 to 1,500 ft., furnishing ample room for a 
large expansion of the works, and where the great water-power per- 
taining to these lands can be used. The land on the hill-side, be- 
yond the canal and railway, can be utilized for dwelling sites. 

The water-power here used and available, is that of the entire 
volume of James River, controlled by the Big, or Ives Dam of the 
James River and Kanawha Co., a structure, chiefly of solid mason- 
ry, in places 32 ft. high, that gives a constantly available head of 
31 ft. at the works, and a supply of water, for which the canal 
itself furnishes a race-way, regulated by a lock at the dam, far beyond 
the present, and probably any future wants of the company. This 
valuable water-power^ which saves a large annual expenditure for 



fuel for motive purposes, is stecured to this company, for a long 
term of years, for a rental, on ^ sliding scale, of from {300 to 1 1,000 
a year, or the company may keep the dam in repair instead of 
paying a rental. The change of the canal to a railway will leave 
the undisturbed use of the water-power to this company. At 
present only about 500 horse-powers of this water are used, while 
1,000 are available if wanted. 

Two turbine wheels, of the most approved pattern, from Allen- 
town, Pa., one 5 ft. 6 in. in diameter, of 256 H. P., and one 4 ft* 
8 in. in diameter, of 149 H. P , (nominally 400 H. P. but really 
500 if required), are placed in the bottom of a heavily walled well, 
to which an arched, masonry water-way leads from the canal, 
which gives them 21 ft. of clear fall of water, or head, and from 
which an arched waste-way leads to the river. All the appliances 
connected with the utilization of the water-power are of the most 
substantial and durable character ; the foundations reach down to 
the granitic rocks in place. 

The main building at these works is 242 ft, by 72, and 20 ft. 
high, in the clear, under the eaves, and 30 ft, high to the ridge; at 
one end is an annex 72 ft. by 45, the same height as the main 
building. A shed 30 ft. wide and 1 2 ft. high in the clear, with its 
roof 3 ft. below the eaves of the main building, extends the whole 
length of its canal front. The river front of this building is also 
shedded, part of its length to a width of 40 ft. The buildings are 
substantially constructed, of wood, the posts resting on stone piers, 
and covered with slate roofs supported by wooden trusses strength- 
ened by iron rods. The covered-in space is near 25,000 
square feet. 

The equipment of this establishment consists of 4 double pud- 
dling furnaces, (the equivalent of 8 single ones), and 6 heating 
furnaces; 2 of the latter, placed in the annex, for reheating blooms 
for rails, and 2 for use with the merchant train. The furnaces are 
constructed with air circulation, for cooling, in their sides, between 
the cast iron plates and the brick work, and their stacks are sup- 
ported on iron columns. The "rail trains" are, one 18-inch pud- 
dle train, 3-high, with 6 housings 8 ft. high by 4 wide, and one 
1 8-inch rail train of same dimensions ; they are driven by the 
larger turbine; the fly-wheel between them is 18 ft. in diameter with 
II in. face. A "crocodile" squeezer, for squeezing puddle balls, 
is connected with the puddle train. There is also a lo-inch "mer- 
chant train" driven by a 5 -inch underground shaft connected with 
the smaller turbine. This shaft also runs, by belting, a line of 
shafting, on one side of the mill, by which are driven the accesso- 
ry machinery, such as 8 spike machines, 2 rail punches, rail 
straighteners, bolt headers (4" by 30"), fan blower, grindstone, 
large cold shears, small hot shears and a pump ; and a line on the 
other side of the mill that drives a large roll lathe, a machine lathe, 
a planing machine, 3 bolt machines, and rail saws. — The fly-wheel 
on the smaller turbine shaft is 8 ft. in diameter, and two 5 -ft. pul- 
leys transmit the power to the lines of shafting on each side 
of the mill. 

The 2 sets of rolls on hand can turn out 56- and 6o-lb. rails. 
The merchant mill is supplied with rolls for spike rods and for the 
usual sizes of merchant bars. The rail mill housings are large 
enough to receive 21 -inch rolls in place of the 18-inch train, if 
necessary. The floor of the mill is well supplied with cast iron 
race plates, 181 in number, each 4 ft. square. There are cast iron 
bosh troughs for cooling tools, and the mill is amply supplied with 
rail carriages, vises, anvils, tongs of all kinds, barrows, iron 
furnace buggies, capstan, turn-table, 5 -ton chain pulley, 4 new 
Fairbanks scales that can weigh from 400 to 4,000 lbs., belting, etc. 
etc. The coal bin 32 ft. by 24 and 8 ft. high, is filled with 750 
tons of coal from Quinnimont, in the New River coal-field. There 
is a well of pure water at the east end of the mill. 

The production here, it is claimed, will be 40 tons of rails per day 
with a single "turn" and 80 with a double "turn," With a 21- 
inch train and steel blooms, it is claimed that 120 tons of steel rails 
can be made in a day, with two "turns." By reheating Bessemer 

CONTINUSO ON PAGB II6. 
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H. W. ShelJey, P™. D.vi. A. Kiyw, Vln^Pcc*. 

W. P.Tuu.Ouhlcr. 

A UGUSTA NATIONAL BANK, 
^*- Stauntoa, Virginia, 

ColEccIioM En Vii^nla uid Wcsi VJr^niB proinpdr HitcBiied 
Lo uad remitLed on Jay ofpaynKiil, at lowal rua of aetiABi;! 

New VdtIc Corapond«i( Chcmlia] Nuloiul buk. 

Baliioion Corrapmidcnt, Fumen' »d MaclunD' Nu-I Buk. 
Cincinnati ConvipDndeDl. MerchuKfe' Natknal Bull* 

John EchoL<. Pi«iiknt. Ro. W. Buikc, Vicc-Proldcal. 
lliH, A. BJedwc. IZuhlu. 

VTATIONAL VALLEY BANK 
■'■ ^ of Staonton, Virginia. 

Designated Depository and Financial Agent 
of United States. 

CiFltilUwl;t»0.m; Buphi ud OiUtIM PttSn, tUO.OOO. 

Nt» Vork CorrBpondeot N»tionjji*»rk Biink. 

NewVoAComipondail Minovci Nalioul Buk. 

BalLiEnore CDnctptiodcnT, Fiamat' utdMrrctaaia' Nni'L &uak> 
Unciniiali Conapandcnt Pirn Mlkmil Buk. 

TvriRE TKAMWAYa 

The mnt econonicaL ■rttem Ibr the Lmuportatioii fifoiBr 
coal, lumber and uncultunl product!,— Mttdilly llHMl Ul 

fitetS lacUui, or uiwi ih* llrtn t* tki Mhm, ta iImi « 

QridCM. 'I'hey •Kolil gradings. nillin(i or EislsnLiiitaa, wC 
not affected by floodi or « law IikUhi ofi Id 3 are adrnkanbie 
rhey can be lucd U trantmil power u well u nulerlal. 

Tbe amibedan Win! Ropi Travwii' Co.. 
3>8 Walnut BDMI, PbiladdpUa, Fa. 

RESIDENCE 
IN STAUNTON FOB SALE. 

erick — in iounediare proKimfty to buiinru, chuTchra, Khook, 
&■:. The itnptovcmeDD an fint.cbu, and ibe propeny oake oi 

ipccuialive^vaunVnL ll w?U be uiiKir<fided " m ^ua 

TeFDUi— Ten in «ot. cub, and balance at om, two, and 

THOMAS D. KANSON. 

HE VALLEY VIRGINIAN, 

Staunton, Virginia. 
S. M. Yost & Son, Proprietors. 

Terms: |a.oo per year. 

Thi ViROrHiAlf u an independi^nl Republic4n ncwipapeTk 
derated principajlrtoiheiatemu of the Great Valley, and llill- 
cnil Regioni BilJBCi9it thereto. iDclrcuLuloiilitai'scr than thai 
or any other vet kly newa][iaper published in Viistnla- Ai an 
advcniiinB niediiun, eipecially br Umiag^ graiuv, and ntlnc- 
nd landi, %c.. It bat no aupnior. Partica ooidng la bmr avadt 
real eiiate will find It to their advaniage to make uae or iti col- 

THE "STAUNTON SPECTATOR," 
129 E. Main Street, 

Staunton, Virginia. 

The "Sphctator" b published every Tuesday Dominf , at 
StauntGn, AuKUsIa CDUnly, Virgtniai anj b the beat advertuintf 
medium In the interior of the Stale. 

The "Speclaior" wu the Hut paper eiiabliihed at this place, 
nearly a century agD, and il ii now in in sTth "oluaie. under ita 
present title, lu liil of anbAcribeni it UnEer than that or 
any other uper weal of the Blue Ridice. and ia, therefore, the 
l«I advertitina medium in the Valley of VlrxinTa. or in Weil 
Virginia. AddreM '■SrAumfltt SwicTAToa," 

Suunton, Vlnpti^ 

l^^ISE NORTON^ 

J • , 2023 N. 18th Street, 

Philadelphia, Pa. 
Commissioner of Deeds 

(or Tirsinia, Welt Tirglnia. Kentucky, and Notlh Carolina. 
Haling made Vlrsinia, West Virs'nia, and Kentucky land 
tidei a special iiudyfar yean, and b«iw ^miliar with tbe tltlei 
to the la^ lutveys. I am prepared to nimiah reporta iipoii tba 
unc, with ahfltract, plat and ctmnected map of adjoliinc aiv« 
Yey> Alio North a iA\ia. TcnncHcc, and C«si> uaa a 
ipectiliy. TIdea eaamined lod pdfbcto^ laaai amused, u. 
acHmenia reduced, ffeolo^cal reporttandnirTcyvvupaJBlBided, 
land platled and mapped, eonvevandng ntieially atlcodsd Co, 
at moderate char^ea. Uulmpeadiahte rele r enc g given *1kea tv. 
guittd Correapondence addrelaed to J. WAl NcMITOM, P. O. 
Boa 1879, Philadelphia, Pa., will lecelve pronpt itlentlaB. 

AE. MILLER, 7~ 

• Staunton, Virginia. 

Wholeaale and Retail Dealer in 

Hardware, Cutlery, &c., 

■^Minen' Teoli and Suppliei of all deieriptlani. Orden 
pfoaipily filled. 

T YNCHBURG IRON, STEEL, 
^ AND MINING COMPANY. 

Works at Lynchburg, Virginia. 

Hanuluiurera of Bar and Loop Iron. Railroad Bplkel, Fiih 
Plats, and Bolo Alu, Hachine Work of all docrlHtont. 

MlMellltln — Blait Furnace and Rolling MDl Machinery, 
HyJraulii: Cotton llcrewi. Mining Hachlncry and Btkln Wock 
of all kindi. OIGce, jig Walnut Htnet, PhiLlali^iia, K. 



Chatlei Gniun. 



P FFINGEK, OHAia & GRATTAN, 

Attorneys at Law, 

Staunton, Virginia. 

WiU ailcnd 10 Itg.] ba.inm a nyylieiein V irgini. D r>al V.L 
Hugh W. Shclf.r. JM. BumEarilnet, Ji. 

CHEFFEY & DOMGARDNER, 

Attorneys at Law, 

Staun ton, Virginia. 



"pHOMAS D. BAMSON, 

Attorney and Counselor, 

Staunton, Virgin ia. 

r\'' S"a. H. FULTZ, 

Attorneys at Law, 

Staunton, Virginia. 



A LEX. F. R013ERTS0N, 

Attorney at Law, 

Staunton, Virginia, 



■\J/'ILLIAM A. QUARBIER, 

Attorney at Law. 

Charleston, Weat Va. 

.. Hud»n. 

Attorneys at Law, 

Staunton, Virginia, 

landtil'lBripcclalty. Refrr by permiuion to n!p. CtlMl', 
Calbicr AueiuU National Dank ; Thoa. A. BledMK, Caohic, 
National Talley Bank. 

J. Randolph Tucker, H. St. Gen, Tucker, 

^UCKER & TUCKER, 

Attorneys at Law, 

Staunton, Virginia. 

a to Mioeisl and other Land.", in Virginia and Wat Vir- 
carefully eaamined. 



l^u 



Tho>. C. F.ldcr. Wm. J. Ncbon. 

pLDER & NELSON, 

AttomejB at Law & Real Eatate Agents, 
Stannton, Virginia. 



Counselors at Law, 

CharlcBton, Kanawha Co., West Va. 



/-^HARLES E. DWIGHT, 
Analytical Cbeniiat, 
The Chemislry of Iron a Specialty. 

Analyiei of iron orea, linwatones coala, cokea, and all niale- 
riala rebtins to the iron indu.try made.antl rHumasent ptotnplly. 

Pricea reaaonnble, and emiulry can be maile of any uf the laree 
tron cotnpnniea here aa to accuracy of work. — Samples can be 
acH by mail at one cent per u. ^rew^ ^ DWIGHT, 

Analyiical Chemist, Wheeling, W. Va. 



p C. VINCENT, 

Civil Engineer ; 

No. 14 W. Main St., Staunton, Va. 



c. 



Consulting, Mining tuid Civil Engineer, 
Wytheville, Virginia. 



C FISHER MORRIS, 

Mining & Civil Engineer; 

Quinnimont (0. & 0. R'y), W. Va. 



T ED. HOTCHKISS, 
J Staunton, Virginia, 

Consulting Engineer ; 

makea Geological and Topographical Survey*, Mapa,ftc. .Mj 



Jaa. T. McUreery. R.ilcigh C. H. N M. Lowry. Hinlon. 

lyrcCREERY & LOWRY, 
REAL ESTATE BROKERS 
Italnish C, H. and Hhiton, W. Va. 

Have foraalcoverMn/jDoacnaof timber, mineral and farm 
ingUnd>. TilkaenainiTiedandaity information in regard t. 



c°; 



OAL AND TIMBER LANDS. 



16,000 Acres of Land, 

that can he readily reached from the Chcaapeake H Ohio Rai 
wayarihena>linblcGreiii Kanawha River,— that i'> cuvere 

dnrliald l^ thick beda lif canncl, aplinl, gaa, and other bill 
mlnouc call, rroin which millioDi of lorn can be mined abo« 

Addm. t" H7isaiST0R, 
HanittabuTg, W. Va. 






\ T-IRGINIA HOTEL, 

■ Staunton, Virgini 



The "Old Reliable." The People's Favorite. 
Complete in all its Appointments. 

aiiJ»i.5operdiy. 
Thos. 8- Davis, Clerk. [■ JOHtJ D, CROWLE, Prop'r. 

FARMING, IRON ORE, AND 
TIMBER LAND FOR SALE. 
On James River, Alleghany Co.,Va., 

- Qifton Forge, l^he Junction of the Uieupeake & Ohio and 



11 Improved, Ja 
limber, «id a nner^pwil of it — '-' 






DAVIS A. KAVSER, 



CMITHERS-GAULEY 

•^ COAL LAND FOR SALE. 

bleterma, LofH"ofthe-'BteeleSurvey."tfieBmilhrr».G»uley 
Tract, containing 

6,256 AcrcB of the Very Best Coal Lands 

' ' heart of (he Great Kamwha i oal field of Weal Virginia. 

ract ia on the line ofibel-heaapeakeK Ohio Railway and 

in the navigable Kanawha River where it hat been improved by 
"nited Hlalel Engineen. It haa UfCT W IM »t Coal, 

hie h«U nfeote' (£ ir.iVir-lnfJ. It la eavered'witli"eKeIlnit 
limber. Il adjoina the landa of the noted Cannelion Coal Co. 
tndihcKeofi;. P. Hiiniington, President of the Chcaapeake ft 
Ihin Railway, whichare parts ortheumeiuney. We refer lo 
he March, iBSo, No. of -The Tiiginiaa Mining Journal" for 

eapon c tm ea c. M.'ft W. ^HARRISON, 

Staunton, Virginia. 
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AFLIN & RAND POWDER CO., 
■^ ARISTA HOOE, Agent, 

Staunton. Virgit 



Orden liic PimJar or FaM pr 



ended lo. Addreu 



ri'IRE CREEK COAL AND COKE 

^ COMPANY, 

Fire Creek, Fayette Co., West Virginia, 

Red Ash Bituminous Steam Coal, 



bedinciedia 



WA. BURKE, 
• Staunton, Virginia. 
Sole Agent for Nutallbiirg Coal & Coke 

Th> biM Meun coal on Ihe narkel : coke lupciiir <o' Con 



pAINTS AND MANGANESE. 

n«ae aod ]>![l)ierHl PalntB. consisiing af Uchi 
Umber, Ttirg di Sienna, Carboiuile o( [nn. Set . upon my i 
■aieneu- Fiibenville Depol.on Chcupealie & Ohio Railv 
ud tine of Shnundiuh r«Iley Rsilrtiad, in Augiitu couniy 

?^"ertiille,Tr'h?rcoun«l"TKoin». C 

SAMUEL H. STEELE. 



TiQlnia. E 
witli the UDd 



w. 



M. BOWEON, F. C. S, 



Analysis of Ores, Minerals, and 
Technical Substances. 



COAL AND TIMBER LANDS 
FOK SALE OR LEASE. 

The lUdenipled, u Pmideni of a Land Campanv. has for 
■nlc orLeasc, oo ritimbla tcrn-s lome of Ihe bar coal and lim. 



>e No River Disii 



ke and Ohio RaiJway. The tonli on then 
ddUBd IDT bUiL-Ajnb 



:>IclrU| Cotlla. ihe coke from whk 



'sSmUEL COIT. Presid. 
Hsnfoid, Connec 



PERSONS WISHING TO MAKE 
investments in Iron and Coal Lands 

and In olhet Minnal Properly and in Timber Landi in Virgin 

ECHOLS, BELL & CATLETT, 
Suunwu, Va. 
They Refb lo— A A. Low. Riw. and C. P. Huiillnnan,'M. 
Y.; Geo, F, McCieaneand Wm. J. LewiH, PituburE, Pa, ^ W. 
W. Mania, Alleghany Cily, Pa.^ John Meau, Atldand, Ky. . 
A. S. WlnaW, Cineinnaii; Ohio. 



r\ W. R. READ & ( 



ORES, METALS, & 

Native and Foreign Iron, Manganese and 
other Ores. 

20G1 Walnut Blrcct, PHILADELPHIA. 

OlDcB In New TarK, lU Pearl Streel, 



'pHE CHESAPEAKE & OHIO R'Y 

It Ihl Only Route lo and via itie 

White Sulphur Springs and other Most Fa- 
mous and Fashionable Watering Places 
of the Mountains of the Virginias. 

Il ii the unparalleled and unapproachabJe for Ihe wildneu, 
tuMlmily antf picluiMquc beamy of >cci>ery, and Ihe healinii vir- 
tus of ID hea[th.givina founiaim. Ii is ihe Kbort Use 
BetwsMl the MmilHWrd and (be erest West, 



}. C. DAME.Souiheni Ag 
G. E. Aoenl, «g broadway, 
AKD. (T, P. & T. A., Kkhi 



New York; CONWAV K.HOW- 



pORD'S HOTEL, 

RICHMOND, 



VIRGIN] 




Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 

Augusta St., opp. Court-house, 

Staunton, Virginia. 



IVjANGANESE, UifBER, 

And Brown Hematite Iron Ores 



Stauhtoh, Va. 



V| ANQANESE. 

GEO. G. BLACKWELL, 
Manganese Merchant and Mineral Broker, 

Richmond Ruildingi, 16 Chapci Siteel, 

Liverpool, England. 



V 



IRGINIA WATER-POWER 

AT DANVILLE. 

" cui d?» Ml" 

Vkky Reasonable Tekus. 



T^ ANAWHA, WEST VIRGINIA, 

Coal Lands, in Large or Small Tracts. 

Mineral Lands in Virginia for Sale. 



THE OLD BLACKFORD 
FORGE PROPERTY, 
Including Water-power and Over 600 

Acres of Land, 

On Hmok^nU Greek, Belouj Luray, Page 

Couniy, Virginia, 

d line of Shenandoah Valley Railroad, is hereby offered 



, XBOW 




S Mrij/<t~0.^=Je^<t 



Dnder McLalu Ptociih. 

^~FoB uetalic Koopa, davp walls, amo 

FOU ALL PUBPOHES WUEKE A FlBit 

PBOOF PAINT IB DEBIBBD. 

Sr~IT NEVER CRACKS, CHALKS OB PEELS OFF 

— hdBbiM'n lu u«. ihpiunliDuiUioU. S.oTerUr«M«, 

and enUr.t HOllnTiicliun tclven. 

All klDdtioMeaky nutamiulnwaler Hght by tba 
■ppllcaUon o[ thiB paint. By ibe proper applkaUfin 
of ibiB pKint, and at a Goni|Arativel; small ooat, «e 
hSiTDrepaltodold ronts,c<inilemDed an uDntonhir of 
IurlbarrepBlrB,Biia eil«Dd«d Ibolr ueefuloeaa tor 

By Uiepn>ducl)on nribiB paint, ve have mom thui 

BtescarefuIlT and Promptly made 
uid lUtUBIacUon 



Id laatlag qualities, ai 



the McLalD proOMB, are false, they connol proours a, 
single pound ol paint. HeUUo roofs coaled with 
thia paint win last man; years vlihout any Bddltbio- 



applIoaUuD. 



I eeUmale or oost mad* 



110. V nuBUBUBi„ Biaunion, va^ 

Wboleaale and Betsll DruulBtik 

L. LEWIS SAOENDORFH, Oen'l Act. 

F. K. SAOKNDOBPH, Br" 

Jan U-lt 



»7,ooo Acres of Virginia Agricultural and 
Mineral Lands, on James River, 

ibmit JO miles lios Lynchburg, llie om an henaiilei I 
pecular. Thereuoneirunblmfumaceoniheproiierty. Pon. 
TjT * k "'''". "* '*" putbaier wiihoui delay. 
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James River Steel Works, JiTeaT Lynclil)urg, Tirginia. 

(*&« ■■»![<■ IIS.) 



blooms for steel rails the cost per tun of rails for coal, lalwr, wear 
ami tear, is put at about $(>., and the i-,li:ir^L- for rolliti}; and htating 
at about $15 , so that when Ili-ssciiiL-r l):oomK <ost ;!4'S at the mill 
rails will cost from |6s- '"iSTo- 

A large store, with a good stock of merchandise, and office and 
Iwd-rooms attached, 28 exiellont dwelling's for laborers, each with 
a neatly enclosed yaril and garden, with an alumdant water supply 
at hand, a stable, etc., arc some of the other improvements con- 
nected with these every-way well ordered and aiipoinled works, 
where everything has a thrifty, altr.ietive and business-like look. A 
cooper shop supplies all the kegs, etc, that will be used, and a fully 
equipped repair shop is attachi-d to the main building. 

This company has a 20-years lease on 3,000 acres of iron ore 
land, in Pittsylvania and Franklin counties, convenient to the 
Virginia Midland R'y. and its branches. It basa contract with the 
canal by which all its freight is carried to and fruni Lynchburg foi 
5cts. a ton; at that city is the connecting and competing point foi 
three lines of transportation to market tliat are now in operation 
and there is every rea.son to believe that a fourth will soon be 
added, giving to these works unsurpassed facilities for securing 
cheap freight rates, and especially for reaching and stipjilying with 
rolling-mill and iron-works products the great and rapiclly develop- 
ing Southern and South-weslcrn country, every portion of which 
is reached by the radways radiating from l-ynchburg. 

Some f 70,000 have been expended in putting these works in the 
excellent running onler in which they now arc ; and farther im- 
provements, such as the erection of a foundry, and probably a 
Mast-furnace, are contemjilatcd. Employment will be given to 
300 lalmrers, 150 on a turn. All the common laljor will be negro, 
which here is not only plentiful and satisfied with moderate wages, but 
is well known to be the very best and most reliable for most iron- 
works and mining purposes. The skilled labor will be white, 
drawn at first, necessarily, chicHy from the Pennsylvania mills. 

New River coal, of which 750 tons are on hand to begin with, 
now costs $4.25 [HIT ton, delivered; this will be reduced Jr,, or 
more, by the o](cning of the Richmond & .Alleghany R'y., allow- 
ing ^1.25 a ton for it at the mines. The adaptability of this coal 
to metallurgical purposes may be known from the reliable statements 
concerning it in Mr. Morris' article in this is.sue of The Vekcinias, 
It is needed here only for heating and piidJUn^ ptirfoies, water sup- 



plying the power. Pig iron can now be obtained from the line of 
the Chesapeake & Obio R'y. and before long Ikssemer pig will be 
one of the abundant products of the James River Valley, both 
above and below these works. 

The mill is already well supplied with orders for rails, especially 
some larye ones for narrow-gauge sizes, fish-plates, spikes, bolts, 
etc. Its prospects for doing a good business are excellent; and 
situated as it is, where raw materials of every kind that it requires, 
and food and labor are abundant, where the climate is favorable for 
continuous operations,and where there are many large consumers of 
its products near at hand, there is no reason why, under good 
maiiagement, whUk it now undoubtedly has, these works should not ■ 
be everyway successful, — We hope this company may have as many 
orders as it can fill, and urge our people to buy from it. 

We cannot close this notice without calling attention to the fact 
that Mr, R. N, Pool, now of Philadelphia, is entitled to a large 
credit for the revival and complete restoration of these works, as 
well as of others in the* states. He has overcome difficulties, ap- 
[Mirently unsurmoun table, that have deterred others from attempt- 
ing the work of restoration and development in our iron and coal 
regions, and, by his persistent presentation of the facts of our 
mineral wealth, he has succeeded in inducing a large number of the 
most wealthy, influential and enterprising men of Philadelphia, 
Hartford and other Northern cities, to invest their money and 
talents in developing the resources of these states. We are all 
placed under many obligations to him for what he has already 
done, and we can but wish him and his associates abundant success 
in that which they are doing and proposing to do, Mr. Pool has 
l>een a successful pioneer in the developments of recent years in 
the Virginias, 



TXfASniNGTON & LEE UNIVERSITY. 
GEN. G. W. C. LEE, President. 

Full CMT-iM in ClaMirnl, Literary, and Scloniific 8ludi«, induding ih«e of the pr 
JegrceH of CiviL Kiigiii«ilnj[aiidoTldw. 

Tumt:— Tuiiinn and other fcei in the Academic ttcpanmenn and In Law.fioo; In Ci*J 

jiBiiiiMrins. un wWitioitil chaiEeof(is. Hwinl, LoJiiing,»c., pcriojiidi.ffoin^ii to(». 

The next ^esiion begins Srplemlier i6lh, \Wa, andendl June »d, iBSi. 
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A Mining, Industrial and Scientific Journal: 

Devoted to the Development of Virginia and West Virginia. 



Vol. I, No.8 . y 



Staunton, Virginia, August, 1880. 



-{ Price 25 Cents. 



V h e Virginias, 

PUBLISHED MONTHLY, 

By Jed. IIoTCHKiss, - - - Editor and Proprietor, 

At 340 K. Main St., Staunton, Va, 

TemiM, InoIudliiK postago, per yoar. In advance, $2.00. Slniclo numbers, 35 centfi. 
Extra cr>i>lo8, $'2o.oo per KM). Back iiumi>orH, from the flirHt, can be had at 25c each 

AdvertlMlnfc, per Inch of length of slnfclo column (H columns to a page, aa on 
advertlHlng images ), one month, $'2.50; two monthH, f4 00; three months, $5.50: six 
months, $7.50: nine months, $10.00, and twelve months, $12.00; payable In advance. 

Npeelmeu STunibem of this Journal are sometimes sent to parties supposed to 
have an lnten>Ht In the development of the Virginias, or a desire to be Informed In ref- 
erence to their resounies. Improvement, etc.; they will please consider this an Invita- 
tion to become subscribers and so help to sustain a paper devoted to their Interests. 

On sale at Hunt' r k Oo.'s Booltstore, Main Street, Staunton, Virginia. 



The Mining Statistics of Virginia and West Vir- 
ginia for the Tenth Census. — Recent instructions from 

Prof. Raphael Piimpelly, wlio has cliarge of the mining sta- 
tistics of the 10th Census, direct me to gather thp statistics of 
tlie following substances in Virginia and West Virginia : 

Alnm Mass, Apatite, Asl)estoa, Arsenic, Antimony, — 
IJarytes, Buhrstones, Borax, Bismuth, — Chrome, Coal, Cobalt, 
Copper, Corundum and Emery, Cements (Hydraulic), — Fluor 
Spar, Feldspar (for potash), — Gold, Grahamite, Graphite, 
Gypsum and Plaster, Grindstones, Millstones, Honestones, 
(Novaculite, &c.), — Glass Sand, Green Sand, — Infusorial 
Earth, Iron Ores, Iron Pyrites, — Kaolin, — Lead, Lignite, 
Lithium, — Manganese, Mica, Molybdenum, Mercury, — Nitre, 
Nickel, — Ochres, Peat, — Quartz, — Roofing Slates, — Serpen- 
tine, Slate, Silver, Slate Pencils, Soapstone (Steatite), Soda, — 
Talc, Tin, Tungsten, — Zinc. 

This list, of over fifty mineral sul>stances, greatly enlarges 
the field of enquiry and investigation in ihese states and 
makes it necessary to renew my request for infonnation, by 
postal card or otherwise, as to ownersliip and localities where 
any of these substances have been mined during the census 
year, from May 1st, 1870, to June Ist, 1880, or at any time 
since 1S70, or where they exist in considerable quantity but 
have not l>een mined." I will \)e under renewed obligations to 
tlie newspapers of Virginia and West Virginia if they will 
give the same general publicity to this request that they gave 
to one issued last June. 

The statistics already gathered «how a largo and most grati- 
fying increase in these states over those of 1S70, and if all 
persons in any way interested in our mineral wealth will aidi 
me with the information desired I will be able, with that al- 
ready in hand, to make a "return" that will be everyway 
creditable to the mining industries of these states and that willj 
lead to a pro[)er aj)pre('iation of their great and varied mineral 
resources. 

The statistics of "Mining, in all its branches, which includes j 
the production of Coal and Petroleum," east of the Mississij)pi , 
is in charge of Prof. Pumpelly. In the "instructions" to his 
assistants he says — "It is the wish of the Census Office to 
gather all the information relative to the mining industries' 
that is necessary to a tull and exact understanding of their 
magnitude and their characteristics. The results will be a 
valuable addition to the data on which political economy is 
founded, and vrill be the hasbi from which to estimate the in- 
crease of taineral productio7i in the future. As they are 
gathered under the direction of t/ie United States they will be 



taken as aut/ioritative everytohere^ and no pains should be 
spared to make them worthy of the consideration they will 
receive. The preparation of these statistics is an honorable 
and instructive task, but one which calls fjr industry, tact and 
patience. The co-operation of owners and operators is essen- 
tial to the success of the work, and they should be made to 
understand that the work is undertaken in their interest." 

The essential points of information desired are: (1) Name 
and exact loc^ation of mine or quarry ; (2) Amount of product 
for census and previous years since 1870 ; (3) Value of product 
at the mine or place of shipment ; (4) Average number of per- 
sons employed, distinguishing between those over and those 
under 16 years of age ; (5) The amount of wages paid during 
the census year ; (0) The amount of and value of materials, 
powder, lumber, etc., consumed in the census year ; (7) The 
power used in mining 0]^>eratioiis, preparing ores, etc.; (8) 
Broad details of machinery, its hor8e-i>ower, &c.; (9) No. of 
horses and mules used and their value ; (10) The markets for 
the products and the routes and freight rates to them. — In- 
formation of every kind, the more detailed the better, in refer- 
ence to the extent and character of mineral deposits, the cost 
of mining and marketing them, their development or why un- 
developed, the cost of labor, living, etc., is very much desired. 

Finally^ those that receive schedules will greatly facilitate 
the work if they will fill .them out, fully, and return them 
promptly, — some that were sent out two months ago liave not 
as yet been returned. 

Jed. HotchkisSy 

Expert Special Agent. 
Staunton, Va., Aug. 1st, 1880. 

Acts of the last Va. Legislature.— The General Assembly of 
Virginia during the session of 1879-80 passed 309 "Acts and Joint 
Resolutions" that became laws. Those relating to or organizing 
mining, manufacturing, railway and other improvement com|)anies 
were : i. To legalize the organization of the Bristol Coal and Iron 
Narrow-gauge RR. Co. 2. Allowing the Richmond, Fredericks- 
burg i\: Potomac RR. Co. to change site of its Richmond ter- 
minus. 3. Amending charter of Richmond & Mecklenburg RR. 
Co. so it can become a cori)orate body when {5,000 are subscribed 
to its stock. 4. Providing for continu<'d use of convict labor by 
James R. & Kanawha Co. on canal and its railway extension. 5, 
Incorporating the Richmond & Southwestern Railway Co. 6. 
Amending the charter and enlarging the powers of the Royal I^nd 
Co. of Va., allowing it to extend its railway to the Potomac and 
to Richmond, etc. 7. Incorporating the Va. & N. C. Mining & 
Transportation Co. to mine, transport and manufacture iron and 
other ore in Pulaski, Wythe, Carroll or Grayson counties, and 
build railways to A. M. & O. at or west of Martin's. 8. Incor- 
porating Mt. Vernon RR. Co. to build railway from Alexandria 
to Mt. Vernon. 9. To incorporate the Va. Angora Co. to stock 
a part of the mountain region of Va. with pure Angora, Mexican 
and Maltese goats and other stock, &c. 10. Amending charter of 
Richmond & Alleghany RR. Co. in reference to borrowing 
money. 1 1 . Incorporating the Chesapeake and Idaho Gold and 
Silver Mining Co., to mine, &c., in Idaho but have its office in 
Norfolk, Va. 12. Authorizing Potomac & Ohio RR. to record 
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mortgages, etc. 13. Authorizing consolidation of James R. & 
Kanawha Co. and Buchanan & Ch'fton Forge R'y. Co. 14. In- 
corporating Mineral Land Co. of Va., Ky. and Tenn. 15. Incor- 
porating Staunton & West Augusta RR. Co. 16. A free tele- 
phone or telegraph law. 17. Amending charter of Bristol Coal 
& Iron Narrow-gauge RR. 18. Incorporating the Mt. Alto 
Mining and I-and Co. of Va., with office in Richmond. 19. In- 
corporating the U. S (Commercial Co., with limited liability. 20. 
Authorizing tax on assessed vahie of railway proi)erty in counties. 
21. Amending law in reference to chartering companies by circuit 
courts. 22. Amending charter of Buchanan & Clifton Forge R 
R. Co. 23. Incorporating the Luray Iron Co., one of the com- 
panies proposing to operate one the line of the Shenandoah Valley 
RR. 24. Incorporating the Norfolk Knitting and Cotton Mfg. 
Co. 25. To incorporate the Petersburg, Massanutta & Toledo 
R*y. Co., to build railway from Brock's Gap, Rockingham Co., 
to Petersburg, Va., and Washington, D. C. 26. Incorporating 
Jefferson vi lie & Marion Turnpike & Telegraph Co. 27. To in- 
corporate Shenandoah Valley Mining Co., to operate on Shenan- 
doah Valley RR. 28. Authorizing Richmond, York River & 
Chesai)eake RR. to borrow money. 29. To incorporate Broad 
Creek Toll Bridge & Turnpike Co., in Princess- Anne. 30. 
Amending charter of New River RR., Mining and Manufacturing 
Co. and changing its name to New River RR. Co., and allowing 
it to branch into any part of S. W. "^"a. 31. In reference to sale 
of J. R. & K. Canal to a railway Co. 32, Authorizing Chesapeake 
& Ohio R*y. Co. to construct a branch from near Hanover Junc- 
tion, etc., to Chesapeake Bay, etc. 33. Allowing railways to 
build branches 20 miles long. 34. Amending charter of Valley 
RR. Co. 35. Authorizing James R. & Kanawha Co. to sell out to 
Richmond & Alleghany RR. Co. ^6. Requiring Co. Supts. of 
Schools to make reports of minerals, &c., to Commissioner of 
Agriculture. 37. Incorporating Seaboard Manufacturing Co., to 
make leather, cotton goods, &c. 38. To incorporate Warrenton 
& Fauquier White Sulphur Springs Turnpike Co. 39. Amending 
charter of Broad Creek Toll-Bridge and Turnpike Road Co. and 
changing name to Broad Creek &• London Bridge Turnpike Co. 
40. To incorporate Mineral & Lumber R*y Co. to build railway 
from Clover Hill in Chesterfield to Hardwicksville in Buckingham, 
etc. 41. Authorizing James R. i't Kanawha Co. to build railway 
along its line. 42. To incorporate the Barboursville (Orange Co., 
Va.) Mercantile and Manufacturing Co. 43. To incorporate the 
Virginia Mineral R*y. Co. to operate in Pulaski, Wythe, Carroll 
and Grayson counties. 44. Incorporating Walker's Creek Bridge 
and Turnpike Co., in Giles Co. 45. To incorporate Seaboard 
Cotton Compress Co. 46. Authorizing consolidation of Rich- 
mond & Alleghany and Buchanan & Clifton Forge railway com- 
panies. 47. To incoporate Baltimore Cincinnati ^ Western R'y. 
Co. 48. Amending charter of Din Valley & Yadkin River Nar- 
row-gauge RR, Co. 49. Authorizing purchasers of Va. Midland 
RR. to issue stock. 50. To incorporate Richmond & West Point 
Terminal R*y and Warehouse Co. 51. Incorporating Iron Co. of 
Va., to operate on line of Shhenandoah Valley RR. 52. Incor- 
porating Halifax & Pittsylvania RR. Co. 53. To incorporate the 
Southwest Virginia Improvement Co. of Pulaski Co. 54. Incor- 
porating Portsmouth and Deep Creek Turnpike Co. 55. Amend- 
ing charter of Warm Springs Valley RR. Co. 56. Authorizing 
voting a tax in Augusta county to macadamize its roads. 57. 
Amending turnpike law. 58. Amending charter of Va. Angora 
Co. 59. Incorporating Alleghany Coal and Iron Co. 60. To 
incorporate White Rock RR. Co. (Wythe, Smyth and Grayson 
counties). 61. To incorporate Norfolk cS: Portsmouth Terminal 
R'y., Wharf and Warehouse Co. 

It appears from this list that over one-fifth of all the laws en- 
acted by the last legislature had reference to railway, turnj)ike and 
mining and manufacturing companies. 

The Gold Region of the Atiantic Slope, from Maryland to Ala- 
bama, is to be mapped by the U. S. Coast and Geodetic Survey. 



This map will be based on the already completed triangulations of 
that region by the Coast Survey. The first section of the map will 
embrace the country extending from Hagerstown, Md., south- 
westerly to beyond Lynchburg, Va., and will embrace most of the 
developed Virginia "Gold Belt," especially if the map includes 
Halifax and Montgomery counties, as it ought to. This a move in 
the right direction, one that will aid in directing attention to this 
great gold region, and one that will, incidentally, help to bring 
about a Geological Survey of the States by the Geneial Govern- 
ment. This work is in good hands and Supt. Patterson will have 
it well done. 



Personals, Geological, etc.. for July.— Prof. Wm. M. Fontaine, 
of the University of Va., has been makjng observations in the 
Mesozoic regions of Chesterfield, Buckingham and Prince Edward, 
in the Montgomery gold field, the Pulaski coal and iron beds near 
Martin's, the Wythe iron, lead and zinc mines, and the salt and 

plaster belt of Smyth and Washington. Prof. J. L. Campbell, 

of Washington and I^e University, has worked out a geological 
section of Little North and Church mountains and vicinity in N. 
E. part of Rockingham, showing location and relations of lead and 
zinc ores and of Clinton (V) and Oriskany (VII) iron ores; he has 
also made a geological reconnoissance of the Montgomery gold 
field, and the Wythe and Pulaski iron, lead, zinc and coal regions, 
and is now at work on the general and economical geology of Pur- 
gatory and Garden mountains in Botetourt. Prof. J. J. Steven- 
son (who has had charge of the geology of Greene, Fayette, 
Washington and Westmoreland counties, the southwestern ones of 
Pa., in the bituminous coal field, for the 2nd. Geological Survey of 
Pa.) has finished careful measurements and explorations in Vir- 
ginia's part of the ''Great Ohio Coal Basin" in Lee, Scott, Dick- 
enson, Wise and Buchanan, and prepared an elaborate paper on 
the same which he will publish through one of the learned societies 
of Philadelphia. Prof. S. has had a large exi>erience in the study 
of the northern portion of the Great Ohio Coal Basin, in Pennsyl- 
vania and Ohio, where it is most developed, so his conclusions on 
the Va. part of this basin will be exceptionally valuable and con- 
clusive We learn that the analyses of the coals he collected, 
made by McCreath of the Pa. Survey, show surprising results in 
purity and calorific properties. This report will be eagerly 

looked for. Prof. Shaler, of Harvard University, the Director 

of the Ky. Geol. Survey, and his corps are at work on the geology 
of the country traversed by the Richmond and Southwestern R'y, 
working westward from Gloucester. Wc hear of them in Chester- 
field, Powhatan, Cumberland and Buckingham. If this dis- 
tinguished geologist can complete the exhaustive survey of the belt 
proposed, one 25 miles on each side of the R. iS: S-W. R'y., he 
will give the world the most extensive detailed geological survey 
yet made in Virginia, one covering over 2,000 scpiare miles of her 
territory and crossing, more or less, all of her grj\nd divisions and 

geological formations. Profs. Ixjidy and Willcox of the University 

of Pa., Prof. Porter of I^fayette College, and Mr, Meehan of the 
Gardener's Monthly, representing the Pa, Academy of Sciences, in a 
tour for scientific observation and collection, called upon us on 
their return from North Carolina and we had the |)leasure of ac- 
companying them over portions of the Chesapeake & Ohio and of 
the Valley railways and calling their attention to the grand geolog- 
ical sections there displayed. They were delighted with the 
geological and botanical wealth, the charming scenery and the 
general fertility and thrift of the portions of Virginia and West 
Virginia that Jhey saw. Prof. Porter was esjxxially pleased with 
the vicinity of the Hawk's Nest, on New River, W. Va., as a field 

for the botanist. Prof. W. C. Kerr, the State Geologist of N. 

C, has been visiting the "bright tobacco" counties of Virginia 
along the Carolina border, collecting samples of soils and making 
observations for a "Tobacco Production" report and a **Tobacco 
Soil Map" that he is preparing for the Tenth Census, — duties for 

which he has eminent qualifications. Maj. T. L. Ragland of 

Halifax county, Va., the highest authority in this country in 
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reference to the cultivation of tobacco, and who, very properly, 
has been made an Expert Special Agent of Census for the collection 
of the statistics of tobacco and whatever pertains to its production 
and manufacture in Virginia and West Virginia, has been on his 
round of observation in Midland, Piedmont and The Valley, in 
Virginia, and has now gone to Trans-Apalachia in West Virgmia, 
visiting all sections where tobacco is grown. Maj. R. examines 
the soils on which the various kinds of tobacco are raised and 
takes samples of them for analysis, and when done he will have the 
materials in hand for the construction of "Tobacco Production'* 
and **Tobacco Soil*' majjs of Virginia and West Virginia 

which he will have prepared to accompany his report. P. W. 

Shcafer, Engineer of Mines, of Pottsville, Pa., (one of Prof. H. D, 
Rogers' assistants in the First Geological Survey of Pa.), a greatly 
esteemed authority in all matters pertaining to anthracite coal in 
his state, has recently examined the coal and iron deposits of Pu- 
laski Co., Va., near Martin's on the A, M. & O. RR. He has 
favored us with a copy of his * 'Report on the Altoona Coal and 
Iron Co." (9 pp. 8vo.), dated July, 1880, containing the results of 
his observations and analyses of some of the iron ores there found. 

Of this report we shall have somewhat to say in a future issue. 

Mr. E. R. Benton, Expert Special Agent of Census, has been very 
busy collecting, for analysis, samples of the ores of Virginia. We 
have heard of him all along The Valley and the people commend his 
industry and energy in the very important work he has in charge. 
It is of the utmost importance that the quality as well as the quan 
tity of our mineral resources shall be fairly and fully shown in the 
forthcoming census rei)orts. He has (August i8th) sent his last 
samples of Virginia iron ores to Professor Pumpelly, having spent 
four months in sampling the Virginia iron ores. He will now sam- 
ple those of West Virginia. Major Jed, Hotchkiss, Expert 

Special Agent of Census in charge of the Mining Statistics of Vir- 
ginia and West Virginia has been visiting the iron, coal, lead and 
zinc mines along the A. M. & O. RR., in' Beiiford, Roanoke, 
Montgomery and Wythe, noting their topographical and geological 
location, characteristics, condition, etc.; collecting information of 
all kinds in reference to the mineral deposits of those counties, and 
verifying, on the spot, the "returns" of operations. He has already 
sent in a considerable number of "completed returns" and many 
"General Notes." Hon. W. H. RufTner, Supt. of Public In- 
struction in Va., has been delivering a course of lectures on geolo- 
gy to the 500 teachers assembled at the 6-weeks Normal School 

now in session at the University of Virginia. J. Blodget Britton 

of the "Iron-Masters Laboratory," Philadelphia, is at his summer 
home in Warrcnton, Va., where he has recently established a well 
appointed branch of his laboratory for technical and experi- 
mental work. 



The Excelsior Iron Mine, on the lands of Mrs, Deane on the 
western slope of Peter's Mountain, Alleghany Co., Va., about 2% 
miles from Excelsior Switch of the Chesapeake & Ohio R'y, 217 
miles west of Richmond, has, in the last few months, been success- 
fully opened and well developed by Mr. T. G. Trice, the lessee, — 
he has not only exposed a large body of ore but has constructed an 
excellent wagon road to it and mined and hauled a thousand tons 
of lump ore to Excelsior Switch of the C. & O. R'y, where it is 
now piled up ready tor shipment and awaiting a purchaser, as 
Mr. Trice states in our advertising columns. 

We visited this mine on the 14th inst. and found it some 450 ft. 
above the valley of Dunlap's Creek in a bench of the western slope of 
Peter's Mountain, as a stratified bed from 8 to 10 ft. thick, dipping 
moderately to the eastward, the ore resting on a solid sandstone 
stratum and generally overlaid by about a yard of fire clay and a 
few feet of soil, but outcropping at the escarpment and on the 
surface of the bench and where cut by ravines, so that large quan- 
tities of it can be readily mined. From its position and general 
characteristics this appears to be an extensively developed stratum 
of high grade Clinton (No. V.) ore. — J. Blodget Britton analysed 
a surface sample of it, in May, 1880, and found it to contain in 
100.39 parts, 13.73 silica, 0.63 alumina, 73.14 iron sesquioxide, 
0.21 manganese protoxide, 1.09 phosphoric acid, 0.08 sulphur, 0.49 
lime, 0.24 magnesia, and 10.81 water; its metallic iron was 51.20 
per cent, and phosphorus 0.48. 

We have rarely seen a pile of ore the size of the one Mr. Trice has 
at the railway so ecpially good and uniform in character, and would 
aflvisc anyone wanting a superior article of brown hematite to 
correspond with him. 



The Bedford Iron Mining and Manufacturing Company owns 

and controls several thousand acres of mineral lands lying on the 
eastern slope of the Primordial or Western Blue Ridge, there the 
more prominent mountain range, in Bedford county, Va., the 
lands extending from southwest of the Atlantic, Mississippi & Ohio 
RR., just east of where that railway crosses the Blue Ridge, the 
Western one, near Blue Ridge Springs station, across that road 
and for several miles to the northeast of it, — in fact they include 
most of the eastern sloi)e of the mountain, here consisting of spurs, 
foot-hills and intermediate ravines and narrow valFeys, drained by 
Goose Creek of the Roanoke, that lies between the Arcadia Iron 
Proi)erty (so fully described in the July No. of The Vircinias) 
and the A. M, & O. RR.; the country traversed by the extension 
of the iron ore belt of that property to the southwest. Through 
the courtesy of some of the officers of this company the Editor, 
about the middle of last month, had an opportunity for visiting its 
mineral lands and inspecting the very remarkable exi)osures that, 
by the expenditure of a few hundred dollars, have been made, of 
massive stratified beds of specular iron ore (red hematite, or hema- 
tite proper), through more than a mile of N. E.-S. W. strike, 
across the spurs and ravines of the eastern slope of the Primordial 
Blue Ridge. 

The stratum of ore here revealed by the removal of a few feet of 
earth, generally less than three, appears, from the imperfect sections 
of it that have been cut, to be from 3 to 6 feet thick and in the 
crest of an anticlinal or arch.' It has been exposed at a number of 
points both in trhe hollows and on the spurs of the mountain, and 
through a range of over 300 feet of elevation, as between the hol- 
lows and spur-crests, and of from 600 to 700 from the water level 
of the little valley traversed by the railway, near at hand, which is 
the drainage trough of these lands. So the ore exists in vast quan- 
tities above water level and in the most . favorable conditions for 
mining by open cut or level- and drainage-free drift, and where 
gravity roads, from one-fourth to three-fourths of a mile long, can 
be made to carry it to the railway. 

The ore of this stratum, so far as exposed^ls massive, compact, 
and quite uniform in appearance. Thirty pounds of it, a sample 
from near the surface, were sent to J. Blodget Britton, and his 
analysis of May 6th, 1880, gave the following composition in 100 
parts: — 45.27 pure metallic iron ; 19.04 oxygen with iron ; 26.53 
silica ; 2,48 water ; 4.98 alumina ; 0.29 lime ; trace of magnesia ; 
no sulphur; 0.494 phosphorus and 0.636 oxygen in phosphoric 
acid; 0.12 oxide of manganese, and 0.16 loss and undetermined 
matter. Another sample, analysed May i8th, 1880, contained 
48.12 percent, pure metallic iron, 23.57 silica, and 0*628 phos- 
phorous, the only ingredients for which it was examined. The 
silica in this ore fs largely *'free." 

Near and on each side of the railway, on the same estate, brown 
hematite iron ores, of a superior quality, are abundant, as are also 
beds of excellent limestone suitable for flux. — Under all circum- 
stances it seems to us that here is one of the very best of locations 
for immediate operations in the mining and shipping of iron ores 
and for the erection of blast furnaces. The A. M. & O. RR. runs 
through the property and its policy is one that fosters new enter- 
prises by giving them favorable rates for transportation. We hope 
some of the strong iron men of the North will join this comixiny 
and help to develop its great stores of iron. We shall hereafter 
have more to say about this niatter. 

A Combined Gooking-Can and Dinner-Pail, chiefly for the use of 

workmen and others who have to take their meals with them to be 
eaten away from home, has just been patented by Rev. John B. 
Haskell of Staunton, Va. We helped to eat a warm sup[)er of 
meats, biscuits, corn bread, coflee, etc., taken from some of these 
dinner-pails seven hours after these articles had been put hot into 
them, and can testify, from the proof of the eating, that we 
had an excellent wann meal, — This invention will prove a great 
blessing to the laborer and help materially in promoting his com- 
fort and his health and in giving him the continual feast that comes 
from a well digested dinner. We welcome this Virginia invention 
and commend it to our miners and laborers of every kind. 
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The Hesozoio Formation in Vi^nia.* 

By OawALD J. Heikbioh, Mining En(iinerk. 

During the last twenty yeare nmcjli line been done to invi- 
tieate and define the Mesozoic formation of tho Uuite<l Stiitt 
a^ng the Atlantic States, aa well ns in the Territories. Tii 
investigations of Professora Kitchcock, Emmons, Ilaydcn, 1 
D. Roeere, and those now in proerese in connection with tl 
geological anrveys of Pennsylvania and New Jersey, under t! 
various eminent leaden, have given decided answers to many 
qnestions formerly existing, and will throw, as tiicy liavu 
already done, much light upon the character of thin interest- 
ing formation. It is much to be regretted that this formiilioTi, 
existing in the State'of Virginia, and first defined there nearly 
forty years ago, by Professor W. H. R<^rs, has since r(«-oiv(i! 
no puolic attention. Thia is the more to I>e regretted, lieiiiiL;;r 
Professor Rogers pointed out the ct-onomical value of soim; nl 
ita deposits. In order to preserve the results of n serine ol' 
observations and explorations conducted there during the \ni.M 
few years, and fnrtliermore to preserve the almost iniiccessilili' 

Smbfic records of the former investigator, I Ih^ to submit llic 
ollowing remarks to the Institute: 

I. GeOORAI'HICAL DiBTKIBUTION of THK MeHOWIK! FilKMATFuN 
IN ViaomiA, ITS OlTTI-INKS AND AkkA. 

Probably more than in any olhen of the Atlniitic Stntes, or 
in the Territories, this formation occurs in Virginia in isolated 
tracts and patches of greater or lesa magnitude, some bcijj<; of 
very limited extent. They appear so now, at least, but iiy 
observing them upon the map, a former connection betWL'tjn 
the tracts may be traced out, by considering the lines of Iieuriiijj". 
and comparing the geological structures in Virginia aninii:;rft 
themselves, as well as with those extending into the binlir 
States, North Carolina and Maryland. It isjilsoindit(i)eii^[tIilr 
to take into consideration the elevation now ]>resciiteu by the 
topography of the country (see Map, Plate I). 

for a clearer conception of the facts it will be necessary liist 
to define the outlines of the various tracts, and tor a ^uidc \\q 
will follow the statenwnt in the various annual re|M>rts i>t' I'm 
feasor W. E. Rogers, which, iinfortnnately, are imw alioMsf 
inaccessible. They may bo enumerated as cjinsisting of i'-jur 
divisions or two double ranges, their main axes running very 
nearly in parallel lines to each other, and also |iar<ilh'l to the 
main course of the Blue Ridge mountains, with a bearing from 
8. 30° to 37° W., tho ranges being also nearly the same dis- 
tance from each other. Proceeding from the east to the west, 
and also from northeast to southwest, in the line of trend 
for each, we may designate the following divisions, viz : A., 
the fiastem ; B., the Middle-eastern ; C, the Middle-wiwtcrn ; 
D., the Western division ; each consisting of numerous tracts, 

A. The EaMern Dimeion. ' 



B. J'he Middle-Eastern Dioision. 



1. Tayhrii'iUe deposits. Containing the territory of sand- 
stones and slates, underlying the Tertiary strata almut the- 
South Anna River, from the North Anna River to Ashland, 
Hanover County. 

This tract, which Is not well defined, is of a somewhat trape- 
noidical shH]»c. In consc^iuence of the easy deeoini>osition of 
its constituent rocks, and the dilHculty of distinguishing the 
MuBOzoic dchris from that of the underlying Eozoic rocks, 
which are almost identical with the Mesozoic in material, tho 
lines of demarcation are ntfen obliterated. 

Mcginning at the head of Mechump Creek, near the C. and 
(). Rli., soutii uf Hanover Courthouse, tho boundary extends 
in a ncariy westerly direction to the headwaters of Beech 
Creel;, thence in n variously enrved nortlicrn line to near the 
mouth of licaver (Jrcek, at Newfound River, thence in a nortii- 
enutcrly dirc(-tion to the neigh Iwrhood of Ciiesterlicld dciiot. 
The tract, comprising nearly all tho .irea between this Iwund- 
ary and tho North Anna Iliver, is ttl>out S miles wide between 
tlie extreme east and west jmints, and 10 miles long in its 
luirtheast and southwest course, and has an area of about W* 
square mihw. Taylorftville is situated nearly in its eentro, 

1. I'Ae tSj}rin(fficld delimit)', or Springheld 'coal basin, a 
small isolateil basin, near IIungaryStation,on the R. ¥. and P. 
int., in Henrico county, a short distance south of Cliicka- 
honiiny River. 

It is ii basin of elliptical shape, and extends southwest to. 
the licad waters of Deep Run. It is situated northeast ol the 
main budy ami ea«t of tlie northern spur of the next tract. No. 
.'!, but entirely isohitetl from it by nearly three miles of Eozoie 
t'onnatinn. its length northe;ist and sontiiwcst of the main 
axis LB about 2 miles, and its width about onivfourtii of a 
mile; its anm is about l.li square miles. The old Deep Run 
coal mines htive Iwen worked in this basin. 

:i. T/i£ liii-hiiwjul daixtsils, or Richmond coal basin. This, 
generally known as the Richmond coal field, is by far the most 
iin|>orlaiit of the deiKwits. It extends from the northern 
county lines of Goochland and Ilenrim e<mnties avrosa tho 
-larncrt River to tiic Appomattox [{iver, lying in Puwhatan, but 
mainly in (/JK^tcrfichl (Vinnty. 

.Mjiuit 1 1 niik-s wcjit of Richmond it extends upon botli 
sides of the -irtuies, but mainly npoii the south. Its shape 
siimewlifit reseinhles the contour of a plum, with its ]iednncle 
pointing north, formed by a narrow branch extending north- 
wards from Tuckalioe Crock for alNjut six miles, avoriiging 
about one mile in width. 

We will commence to trace its Iwundary at its northern 

extremity in the northeast corner of Goochland County, above 

the lu^ad waters of Little Tuckalioe Creek at the northern apex 

of the triangle formed by the "Three-chopped," the Manakin 

t'errj-, and Pounce's Tract, or Wcstbam roads. It here crosses. 

j the first mentioned road, about half a mile cast of Little Tnck- 

. n, , , -^ r ^ J- f T>- 1 .. T. . ahoe Creek, intersecting tlie main Tnekahoe Creek near the 

1. P^ahu^gdeposii^. Extending from Richmond to Peters- Carimn Kill pits, and running almost due meridionally, 

bnrg, Chesterfield County, and further south to Greensville and ,v,nns the cast f)oundary of the spur. It now beare southeast 

Bninswick counties. , , ^ t-^warda the James River, crossing the same a little above the 

IfB shape, rather irregular m outline, IS nearly that of HUniteil States Arsenal, turning again in anearlydnemeridion- 

nght-aogled triangle, stretching m its western irrejrnlar bound- 1 „i ^,,,^^^ ;„ ,^n irregular line (In wnswiuence ot some smaller 

ary from Richmond to Petersburg in a nearly meridional line, outlying patches) to the R and D. KR. about half a mile 



thence in a northeast course, defined by the overlapping rocki^ 
of the Tertiary formation, towards City Point, on tho south 
bank of the -lames River, and from there in a northwest counst; 
across tho James River about one mile east of tlie neck at 
Dutch Gap, thence in a course a little lees nortliwest to Rich- 
mond, where it is exposed in the ferruginous sandstones, tli 



east of Coalfield Station, and a little west of Falling Creek, 
where we come into the neighborhood of the oldest coal mines 
in tiie country, the old Black Heath, ^tna, and Midlothian. 
Tlien continuing nearly in the same direction, and maintain- 
ing a course a little cast of the road leading troin the pits 



, : . ^ • »i ' II cc\ ^ Vi II. .■ , ^l south to the Genito road, and passing through the western 

lowest stratum in the valley of Shockoe Creek. It can also be, ,,^rt of St. User's farm, the boundary line cro^ Swift Creek 
noticed upon the top of the table-land stretching beyond the: ^ fl],ort distflnce I>clow the month of Dry Creek: continuing 
city along the Jamw River to within two or three nules west in this direction, and a little east of Dry Creek, for a short 
of Richmond, in isolated patches, in Hennco County. distance, it bears now into a course about S. 2-2° W., atrikin.' 

Its entire length would be about .i3 miles from north to the headwaters of that creek ; turning still more westward"^ 
Bonth, and 8 miles from east to west at City Point, cmprismg n^„„t^ ^hout S. 57° W., it strikes the Clover Hill Railroad 
""^""^ of about 95 sqnare miles. about halt a mile west of Summit Station, and resuming again 

2. Further south the formation occurs in Greensville County, tl,e former less wcsterlv course, it passes about half a milet-ost 
west ofHicksford, and also in the adjoining county of Brims- of WintermK^k Creek, croasing the Bevil's Bridge road about 
mck, east of Lawrence vi lie. None of these regions have yet five-eighths of a mile east of the creek, and maintaining nearly 
been accurately denned, j the same course it strikes the AppcMiiattox River about onj 

•rrom the TniuactlanB of (lie Ainerlcsn luBtitule of TAmXng Euglne.-re. | ""''f a'jove Eppes's Falls. 
Bead at tlw PbUMlelphlK Heeting, Fdiruaiy, 1878. 1 From tlus i>oint tlic boundary nearly coincidoa with die 
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course of the river as far as Winticoinack Creek. This forms 
the southern extremity of the deposits, there bein*]^ very few 
cx[X)6ures of the sednnentary rocks south of the fiver. Now, 
abruptly turning to the northwest and following very nearly 
tlie course of the river, the boundary line strikes ubli(}uely 
across it, as is shown by the Eozoic rocks about one mile be- 
low Bevil's Bridge, whence it passes to the mouth of Sappo.ny 
Creek, following the course of the river to near (loodeV 
Bridge, presenting one or two small patches of the sedimenta- 
ry formation on the south side. 

Assuming now a course nearly due north,']thc boundary 
crosses the road from Colesville to Genito, about half a mile 
east of Skinquater Creek, and continuing a little east of that 
creek, it crosses the road from Chesterfield Courthouse to 
Genito, about half a mile from the creek ; thence it is extended 
so as to intersect Swift Creek about one mile below the road 
from Genito to the main Buckingham road, crossing the latter 
about one mile east of their junction. Bending more east- 
wardly, pursuing the Dittoway branch of Jones' Creek, and 
then the creek itself for some distance, it crosses the James 
River in a line east of northeast, about a mile and a (piarter 
west of Manakin Town ferry. Passing northeast on the north 
side of James River by Dover Church, the boundary line in- 
tersects the broad branch of Tuckahoe Creek a short distance 
above its mouth ; turning then abruptly northwards, even a 
little west of north, and forming the western boundary of the 
si)ur, it crosses, the Three Chopped road a little east of Big 
Tuckahoe Creek, and after keeping its course almost due liorth 
rounds ofl'and strikes the ])oint at which we started to trace 
the boundary. 

The main body of this area, as delineated above, is accom- 
panied by a number of smaller branches and outlying basins, 
which either are entirely separated froui the main body, or, as 
it is frequently the case, form only J)ranche8 of the main body, 
produced by local anticlinal ridges of greater or less magni- 
tude. Among the most important on the eastern boundary 
are those which occur south of the James River and the ll. 
and D. RR., in the neighborhood of the National and the 
old Black Heath mines, the Union mines (Greenhole), east oi 
the Midlothian, and some still less extensive at the Clover 
Hill mines, near the southern extremity at the Appomattox, 
all of them in Chesterfield County. Upon the western margin 
we notice a branch west of Sampson's Hill on the north side, 
and west of Jones' Creek upon the south side of the James. 
Extending from a short distance north of the river, this prong 
unites with the main body near the Dittoway branch and 
the upper part of Jones' Creek in Powhatan County. 

Including the northern spur the length of this basin will be 
about 31 i miles, over 24 miles of it m the main body. The 
width varies from 7i to 10 miles, comprising in all an area 
of about ISO square miles. 

C. Tlie Middle-WeaUm Division, 

1. The Anuia deposits. Including the sandstones and slates 
underlying the Tertiary strata about the western bank of the 
Potomac, from Mount V ernon across Fredericksburg to the 
Massaponax River, in the counties of Fairfax, Prince William, 
Stafford, and Spotsylvania, Aquia lying near the centre of its 
western boundary. 

Its shape is that of a narrow border, about four miles broad 
along the Potomac, widening out abruptly at its southern ex- 
tremity by bulging westward as the area progresses southward. 
The more northern tract skirts the Potomac from the upper 
extremity of the cliffs at Mount Venion, which forms the 
northern termination. Its western margin, in a southwest 
course, is observed a little to the east of the old road from 
Fredericksburg to Colchester and Alexandria ; passing east oi 
Colchester it crosses Neabsco Creek a little east of the road ; 
also Occoquan River, about three and a half miles west of 
High Point at Gilly Creek. Extending to Dumfries, on the 
Quantico Creek, an eastern indentation from tbe iliain course 
will l)e observed, pinching the margin about two miles east- 
ward. Bearing again more westwardly until it assumes a 
course about S. 15° W., crossing Aquia Creek about three- 
quarters of a mile above Aquia, and below the mouth of 
Beaverdam and Cannon Creek, and gradually turning more to 
th§ westward it passes withiw about a mile and a half north- 



west of Stafford Courthouse ; turning now more abruptly to 
S. ()7° W ., it crosses Potomac Creek about one mile west of 
Wallace's mill, arriving at its most western extremity. From 
this ])oint it gradually rounds off through a southerly tearing 
into a course about S. 37*^ E., towards Fredericksburg, crossing 
the Rappahannock about one mile west of Falmouth ; thence 
it curves again westward to about S. 30° W., so as to intersect 
the R. F. & P. RR., about three miles from town, and passing 
along Hazel Run it crosses the same still further west, nearer 
its headwaters, forming another extreme western boundary. 
It now assumes a nortnern bearing, crossing Massaponax River 
about three and a half miles west of R., F. & P. RR., and 
curving first east to form the southerm margin of the forma- 
tion, it crosses that railroad about one mile south of Massapon- 
ax River, running N. 60° E., nearly wutli the course of the 
river towards the Rappahannock, to a^int below the mouth 
of Massaponax. 

From here, crossing the Rappahanock, the eastern margin 
of the formation is formed in a nearly north course by the 
irregular boundaries of the Tertiary formations overlying it. 
About three and a half miles below Fredericksburg it crosses 
the road to Belle Plain, bearing more to the northeast to Po- 
tomac Creek, a little above the church, and bearing still more 
in that direction it crosses Accakeek Creek at Brook's mill. 
From here the course changes again to nearly due north, 
crossing A (Juia Creek about half a mile below tne mouth of 
Austin's Run ; turning more to the eastward it crosses Meadow 
Branch. The balance of the eastern margin to the beginning 
is formed l)y the river banks. 

Its greatest linear extent from Mount Vernon to tlie Massa- 
ponax is therefore a little over 40 miles, and its greatest width 
at Potomac Creek, or at the Massaponax River, about 8 J miles, 
comprising in all a superficial area ol 174 square miles. 

2. The ^^FarmviUe^^ deposits^ containing the two isolated 
btisins upon the north ana south sides of the Appomattox at 
Farmville, in Cumberland and Prince Edward counties, known 
as the Farmvjlle coal basin. One, the larger and most^ north- 
ern of them, has nearly the shape of a half moon, with its con- 
cave side eastward ; the other, much smaller, has an elliptic 
shape, with the major axis bearing southwest. Farmville is 
situated just between them, the former stretching from the 
north bank of the Api)omattox River nearly due north in its 
main extension, the latter from the south side of the same 
river in a southwest course. 

To trace the boundary of the main basin we commence in 
the fork of Buffalo Creek and Willis' River, as its most north- 
ern extremity. Bearing in a southwest direction it crosses the 
Ca Ira road about a mile and a half from Ca Ira, and east of 
Willis' Mountain, intersecting Great Willis' River about 
one mile east of Curdsville, in Buckingham County, passing 
immediately east of Mrs. Hendrick's, and then taking a nearljr 
due south direction to a point below Sandy Ford bridge, it 
bears southeasterly towards the mouth of Buffalo and Appo- 
mattox River, just on the edge of Farmville. Passing through 
the Bizarre estate in a northerly course, it crosses a westward 
road to Dry Creek, about one mile west of its intersection with 
the Forest road. Bearing again more to the northward it 
passes about three-quarters of a mile west of Raine's tavern, 
in Cumberland, to near the intersection of Little and Great 
Willis' rivei-s, thence in nearly a northeast couse it extends 
west of Ca Ira about a quarter of a mile, crosses Raine's Creek 
near its mouth, and reaches the northern ei^tremity mentioned 
in the beginning. 

The whole length of the deposit measured on its curved axis 
would be about 13 miles, and being on an average about 2 
miles wide, its area is computed to about 20.5 square miles. 

The first small basin south of the Anpomattox extends over 
the area from the river southwestwardly along the road from 
Hampden Sidney College to the river, to about half a mile 
north of King's tavern, its easterly boundary running nearly 
parallel with, and and about half a mile east of Buffalo Creek, 
terminating again at the Appomattox river at the edge of 
Farmville. It is, in fact, but a part of the main tract north of 
the river, but nearly separated from it for a distance on its west- 
ern boundary just above the junction of tlie Buffelo and Appo- 
mattox, by the exposure of the Eozoic rocks, from which the 
formation has been removed b^ denu^f^tlon, 
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The Icnpjth of the tract hcino: about three miles by 1 mile 
wide, its area would be about 2.4 square miles. 

About two miles further southwest, near Prince Edward 
Courthouse, we approach the last of the basins, which is of 
an oval shape. Its northern margin is visible a short distance 
south of the courthouse. Its western boundary ranges from 
half to three-quarters of a mile east of the main road 
from Charlotte Courthouse to Farmville for about two miles 
to its southern terminus ; the eastern boundary being marked 
by the course of the Briery lliver, which flows along and some- 
times a little within its margin. 

Less than 2 miles in length and nearly 1 mile wide, its area 
would be about l.G square miles. All the Farmville basins 
together comprise, therefore, an area of about 24.5 square miles. 

D. The Westcr^n Division. 

In linear extent, as well as in superficial area, the western 
division is by far the most important. Extending in two large 
tracts from the Potomac lliver southwestward for 80 miles, 
and from the Dan lliver northetistward for 60 miles, 
with several exposures of the formation in the interval of 72 
miles, it may be said that it can be traced, more or less, across 
tlie whole State of Virginia. 

1. The Potomac dejxf&its form the most northern ])art of 
this division. Commencing in the State of Maryland it ex- 
tends from the north side of the l^otomac above the falls 
through the counties of Fairfax, Loudoun, and Fauquier, to 
Kobertson's River, in Culpeper. Its shape in Virginia is that 
of a prolonged, nearly ecpiilateral triangle, with its base along 
the Potomac, its apex in the forks of Ilobcrtson's and Rapid- 
Anne rivers, passing uninterruptedly through the counties named 
above. Beginning at its northwestern extremity about Noland's 
Ferry, and the mouth of Clark's Run upon the south bank of 
the Potomac, the western boundary extends along to the head- 
waters of Clark's Run and Limestone Creek, in a course near- 
ly southwest. Following the east flanks of the Kittoctin 
Mountain it passes a little west of Leesburg, crossing Goose 
Creek at Oatlands or Carter's tiiill, the W. & O. RR. about a 
quarter of a mile east of Aldic, and extending along the base 
of Bull Run Mountain in nearly a uniform course, it crosses the 
Manassas Gap Railroad about a (piarter of a mile east of the 
mill at the end of the Gap. It continues close to the eastern 
flanks of Pond Mountain and Baldwin's Ridge, crossing Cedar 
Run a little below Blower's Branch, about two and three- 
quarter miles east of Warren ton, whence it bears more south- 
westward towards the headwaters of Licking River, about a 
mile and a half west of Germantown and Fayetteville, cross- 
ing the Hedgman's lliver a little below Freeman's Ford, and 
Aestham's River above the mouth of Muddy Run. Passing a 
b'ttle west of Fairfax it intersects Cedar Run a little to the 
eastward, where it is crossed by the road leading from Fairfax 
to Orange Courthouse ; bearing now a little more southwest- 
ward it terminates at its southern extremity at the mouth 
of Robertson's River, and the south fork of the Rapid- Anne. 

Tracing the eastern boundary from this point we have a va- 
riously interrupted exposure of the formation along the Rapid- 
Anne River, for about three-quarters of a mile to Raccoon Ford. 
It now diverges from its former due east course, leaving also 
the river until it touches the Courthouse road, between half 
and three-quarters of a mile towards the south ; it then bends 
a little northwards, curving around so as to strike the river 
about one mile above the mouth of Brook's Run, and crossing the 
Rapid-Anne in a northeasterly direction, it passes Brook's Run 
a short distance above its mouth, intersecting the road leading 
from Gennanna Ford to Stevensburg, at a point a little west 
of the fork near the meeting-house. Thence bending slightly 
towards the north it crosses ^^ountain Creek, about two miles 
above its mouth, and strikes the north fork of the Rappahan- 
nock a short distance above the mouth of Marsh Run. Now 
pursuing a course almost due northeast it strikes the head of 
Elk Run a short distance east of Hickerson's, at the cross- 
roads, and, turning rather more towards the north passes west 
of Brentsville, and eat^t of Xew Market, so as to cross the Va. 
Mid. RR., just west of Centreville. From this point, continuing 
in nearly the same direction, it intersects the A. & W. RR. 
east of tlie headwaters of Salisbury Plain Run, about four and 
a half miles west of Fairfax Courthouse, the G. & L. RR. at 
Dranesville, striking the Potomac River at a point about one 



^r two miles below the mouth of Seneca Creek in Maryland- 
Of its prolongation into Maryland it may be stated, that while 
the western boundary keeps nearlv the same course, as the 
boundary in Vinjinia, about parallel with the Monocacy River 
to Frederick, Maryland, the eastern boundary, after passing 
across the Potomac, quickly bends around to the north, and 
then to the northwest, so as to pass over the Seneca, between 
the mouth of the Dry and Little Seneca, and to intersect the 
Little MoLOcacy some distance above its mouth, whence, turn- 
ing to the north, afterwards the northeast, it crosses, the Big 
Monocacy very obliquely, and shows itself on the B. & O. 
RR. towards Frederick, and farther northeast, in a much- 
contracted area. 

Its entire length, measured along the western boundary, 
from the northern extremity on the Po :omac to its extreme 
southern point on Robertson's River is 74 miles, its width 
upon the Potomac (being the widest part) about 14i miles, 
making the entire area of country covered by this formation 
about ()51 scpiare miles. 

2. T/ie Barboursville d^poKits is a small area, in Orange coun- 
ty, on the south side of the Ra]>id-Anne, of an elliptical shape. 
It commences at the Rapid-Anne River, near the mouth of Bay- 
lor's Run, thence bearing' to tlie southwest it passes a short dis- 
tance east of the mill wliere the Orange Courthouse tunipike 
touches the river, and continues on a little westward of the 
meeting-house about one mile beyond Barboursville. From 
this point, the most southern extremity, it may be traced a 
little east of the headwaters of Blue Run, and runuing nearly 
parallel with, but east of that stream, ])asses the mill below 
Beaver Branch. (Continuing in the same direction parallel to 
the west flank of the Southwest Mountain, it pjisses a little 
west of Montpellier, striking the road from Orange Courthouse 
to Stanardsville at the eastern crossing of l^aylor's Run ; by 
bearing a little northwest it terminates at the beginning. 

About 9 miles long and 2 miles wide at its widest part, its 
area would be aboftt 14 square miles. 

3. The t/anies Jiiver depo&its contain several occurrences of 
the formation about Warminster, on both sides of James 
River, extending into Nelson, JUickingham, and Fluvanna 
counties. They are situated in the wide internal between 
Barboursville and those at Danville to be traced below. They 
are less defined, and consist of more isolated narrow patches, 
stretching for about eighteen miles from the southwest corner 
of Fluvanna county, about the Hardware River, with a width 
of about five miles, to a distance of about one mile below 
Warminster on the James, where the formation is much nar- 
rower, showing exposures west of Scottsville, below the mouth 
of the Rockfish lliver, upon the north side, and higher up ui)on 
the south side of the same, and also below Warminster. Its 
area cannot yet be computed correctly, but would be about 
40 to 45 square miles. 

4 Th^ Danville deposits extend from Falling River, in 
Campbell county, across the Staunton lliver, through Pittsyl- 
vania county, to the north side of the Dan River, just above 
Danville. Its shape is that of a long and narrow strip, wider 
at its southern than northern extremity, with an expansion in 
its contour along the western margin nearer the centre of the 
tract, extending to the headwaters of Stinking Creek. 

Beginning at the northern extremity near the mouth of 
Rattlesnake Creek, in Campbell county, taking a southwest 
course, it crosses the road from Campbell Courthouse to Reid's 
Bridge on Falling River, about a mile and a half west of the 
bridge, crosses Molley's Creek, at the lower mill, and continu- 
ing in a nearly straight southwest course, crosses Staunton 
River, a short distance above the upper end of Long Island. 
Bearing now more westward to Chalk Level, it passes near the 
main road to Lynchburg at George's Creek. Thence in a 
southeasterly and afterwards nearly southerly direction, it 
passes one mile east of the White Thorn Tavern at the creek 
of the same name to within two miles east of Competition, 
and taking now a westerly turn crosses Cherrystone Creek 
about two and a half miles above its mouth, and the Banister 
River about one mile east of the mouth of White Oak Creek. 
From here it follows the western flank of the White Oak 
Mountain, passing about one mile east of Chestnut & Fitz- 
gerald's store, and crossing Sandy River about one mile east 
of Dalla's Bridge arrives at the southern extremity of the line 
at the end of White Oak Mountain. Here it is inflected by 
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tho moan tain, and pji88(» round its Bonthern edge in an easter- 
ly direction to a point alM)iit a mile and a quarter north of 
bachelor's Hall, and continues on to within three-quarters of 
a mile of Dan lliver, and within about two miles ot Danville. 

It now assumes a northeasterly course nearly parallel with 
its western boundary, and intersects the road from Danville to 
Pleasant Gaj), in the White Oak Mountain, about five and a 
half miles north of Danville, crossing Sandy Creek near the 
road to Charlotte Courthouse and the headwaters of Shockoe 
Creek it ])asses within half a mile west of Riceville. PVom 
hero its eastern lx)undary is almost a straight line across the 
Staunton lliver, about half a mile below Pannel's Bridge, in a 
general course N. :M)° E., almost parallel with its western 
l)oundary to the west of Nowlan's, and afler passing about 
three-quarters of a mile east of lieid's Bridge it curves gently 
round to the beginning. Its extreme length northeast and 
southwest is 54 mikw, its greatest width at Brushy Mountain 
8 miles, but its average width will not exceed more than 4 to 
4} miles. The area of the formation thus delineated may 
therefore be computed to be from 260 to 272 square miles. 

5. Tke Dan liiver depoHiU comprise the small portion of 
the tract a little west of the former at Smith's River, passing 
across the Dan Kiver into the State of North Carolina, and 
known there as the Dan River coal basin. Its whole extent is 
about 40 miles long, of which only about S miles, the extreme 
northern end, is situated in Virginia, the balance being in the 
counties of Ilockiuirham and Stokes, in the general direction 
from Leaksville to Germantown. The width of the basin var*0'> 
from four to seven miles. 

The outline of the portion in Virginia may be traced by 
Ixjginning at the State line alnjiit one mile east of Cascade 
Creek, passing northeast in a course nearly parallel with the 
creek to a point a little east of the village of Cascade, thence 
turning westward so lis to cross the creek al)out five miles from 
the State line, and sweeping around to a southwesterly direc- 
tion, inter8e(?ting Smith's lliver near the State line in its 
western boundary. The area of this small portion may l>e 
about 14 s<iuare miles. 

The whole area of the Me^ozoic formation, as exist- 
ing and distinctly traced out in Virginia, amounts, ac- 
cording to the areas given, to 1,41)5 square miles. But 
including the tracts at llicksford and James River, it will 
amount to over 1,500 s<iuare miles. Of this, over 1,150 square 
miles would l)e compriseil in the western, and over 345 square 
miles in the esistern kK*alities; 321) sciuare miles occur imme- 
diately along an<l ultimately overlaid by the Tertiary, and 
1,166 square miles in the isolateil tracts surrounded entirely 
bv Eozoic rocks. 

II. Descrii»tion ok tmk Rocks constituting the Formation. 

Tho principal rocks constituting the formation are sand- 
stones and slates of various gnides and colors ; occasionally 
conglomerates and limestones, shales or fireclays, and seams of 
bituminous coal, as well as a number of accessory minerals 
and igneous roc^ks are met with. The latter are occasionally 
found to have i)enetrateil the series of sedimentary rocks, 
which display a great variety of color, texture, and solidity in 
rapidly changing strata. 

1. Oonglomerateif, — With the exception of the occasional oc- 
currence of rather coarse sandstones, the conglomerates are 
apparently very few in number. One occupies the lowest 
position in the series, and therefore forms the bottom of the 
Dasins, although its outcrop is not always perceptible. It con- 
sists of large pebbles of quartz, granite, and other crystalline 
rocks, such as epidote, also gneiss and homblendic rocks, and 
the Eozoic slates, which formed the borders of tlie valleys in 
which the deposition occurred. Even the rocks of the nlue 
Ridge have given their contingent at some of tlie localities. 
The boulders vary much in size. No doubt, fix)m vestiges 
found at the surface, they sometimes attain very large dimen- 
sions, while pieces of the size of a nut and egg are quite com- 
mon. The cementing mass varies from a silicious to a highly 
calcareous and argillaceous material, but in many instances 
must be of a very friable nature ; highly ferniginous cements 
are also found, particularly in the upper strata of the series. 
Again, as in the Potomac marble, the pebbles are largely of a 
calcareous character, differing in that respect materially in 
various portions of the State. 



The color of the conglomerate's must con8c<|iiently differ 
greatly. Grav and greenish-gray shades, or brown and ckihre- 
ous tints are the most frequent. The large boulders of granite 
and other crystalline rocks being set free from their cement by 
decomposition, occur close uj) to the Eozoic base rocks, and 
may sometimes be confounded with them. 

2. Sarulsimies. — These rocks are represented by a great 
number of varieties. In general they are cither of a gritty 
silicious or of a friable argillaceous character. The former 
furnish a tolerably firm, and occasionally even a good ma- 
terial for building. 

a. Psephites — silicious and feldspathic sandstones. Most of 
them are entirely composed of quartz and feldspar, the larger 
grams not exceeding generally the size of peas, and diminish- 
ing to fine particles of sand. In many instances it is the per- 
fect arkose^ or feldspathic sandstone, in others, of rarer occur- 
rence, the silicious material (in appearance almost a quartzite) 
predominates. This is particularly the case in the lowest 
strata of the formation. Mica, principally muscovite, in small 
silvery scales, occurs not unfrecjuently. 

The quartz is either milky, smoky, or of a bluish-gray opal 
color ; it is also frequently colorless. The feldspar is princi- 

C white, or light gray, and oflen decomj>osed into kaolin, 
of these sandstones, particularly those in which the de- 
composition of the feldspar has not j)rogressed so far, eflcrvestte 
strongly with acids, showing the presoiK'e of carbonat^j of lime, 
indicating probably the j)resence of various varietit* of feld- 
spar as, for instance, labradorite. It is a remarkable fact, at 
least in the Rid mond dejwsits, that while in the up|>er strata 
of the formation only the white or gray-colored feldspar o<!curs, 
from a certain horizon lower down the ilcsh-colored orthoclasc 
begins U) make its appearance. 

The consistency of the sandstones is more or less hard and 
durable; according to the condition of the feldspar, some of 
them presenting a hard and good building material, otlters de- 
caying fast by exposure. 

The colors of these sandstones are generally white, light- 
gray, and buff. In the eastern range these colors predominate 
m the iipiKJr strata. In the lower, some red-colored sandstones 
of a ferruginous character are found to exist in more or less 
thick strata. Particles of specular iron ore may be detected 
in them, while the coloring matter consists of the hydrous 
oxide of iron. 

In the western deposits, tlui red-colored sandstones are far 
more frequent, indicating in eacli instance whence the material 
has been derived to form the sccoiulary deiHjsits. 

Occasionally very dark gray sandstones of the |>sephitic de- 
s<*ription o<*X5ur, which by all indi<'ations must have undergone 
a considerable change through igneous action. They are dis- 
tinctly but very closely grained, c*<)iitaining also crystals of 
feldspar, generally of a highly vitreous ap|)earancc, imbedded 
in a silicious and apparently vitrilied aluminous paste. Even 
the impressions and carbonized remains of vegetables are 
noticed in it. The rock has frcMjuently a great degree of 
tenacity, and at first sight has a close resemblance to some of 
the porphyritic rocks. They are frequently met with at dis- 
turbed locations, near the saddles of anticlinals. 

Very few indications of organic remains are met with in the 
psephites beyond some small carlx>nizcKi vegetable particles of 
the nature of mineral charcxial. Some few strata, generally 
more porous, are either of a light color, with yellowish-green 
spots, or of a uniform dark brownish-green tint. They contain 
mineral, oily, which may be readily ]>erceived by its smell, 
when the impregnation is strong, or occasionally even by drops 
of oil collected in small caverns of the more porous rock ; they 
also have the greasy appearance and feel. Wlien the oiliness is 
not marked it can still be perceived by moistening with some 
liquid, which will not soak into the pores, as in other rocks, 
but accumulate as a fixed globule. In stronger oil-rocks 
water is sufficient, in the weaker a drop of acid is preferable. 
The drop of water or acid let fall upon the rock, from the 
point of a glass rod, will remain for a shorter or longer time, 
as a periect- globule on oily rocks, while on non-oleiferous 
rocks it will bo soaked up immediately. There are various 
strata of oil- rocks at certain fixed horizons in the formation. 
So far, their only practical value will be as a landmark for the 
seams of coal. 

b. Psammitea, This subdivision of sandstones is also largely 
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represented in tlio foriimtion, particularly in the western lo- 
calities. Tliey are largely cornnofied of nrgillacGone matter in 
which fine Bilicioiis sand, and, uut Bpariiifrly, larger gniins uf 
niiartz, and even ieldHpar, are found more or less rc};ularlv 
aisaennnatcd. Mica, principally in the tine silvery Boales of 
muscovtte, But Bometiinee the l)lHck variety, or biotitc, is found 
inviiriably in tlicni, Boinctinics so largely as to form inicaceoriti 
psanntiites, whJcli )>eing generally finely Inniinatod, apjHiar as 
mtcHceons platen. OLIoritic minerals also soinetinies take part 
in their cempoKition. The principal colors of tliose samlstoncB 
are again various shades of rather dark gray, greenisli and 
yellowlBli gray, red and buff. When they contain much oar- 
bonuceoHs matter, which is fre^juentiy the case, they are dark 
gray and grayish -black. 

While the psephites are most frequently caleareoiis, thv 
psamuiites show an almost entire a1>8cnce of caloircous matk-r. 
They are also non-oleiferoiis. They show more indications <jl' 
organic remains, jiartieiilarly of Vf^ctablc origin, as the n.:- 
niains of casts of trunks of trees, the impressions of reeds and 
leaves, which arc occasionally converted into coal, lignite of 
niincral charcoal, in the carbonaceous rocks. 

3. Stales and Shales. The argillaceous sandstoiuts aiu 
gradually passing into real argillacc-ons or micaceous slates by 
the di^radatiou of their materials into the tinest particles. 
Some are entirely free of grit, passing into vitrified clay, shale. 
or fire-clay. Some of tlicm retain a tolerably firm laminated 
structure, wliicli in soTue instances may be carried to a great 
degree of divisibility. But they arc, nevertheless, unfit fn- 
slating, being tiw much aficcted by the' weather. In otliii- 
instances, the slates fall into thin angular fragments soon at^Li- 
being exjioeed to the air. The shales of a very line textni-c 
are cliartuttorizcd by soon falling into irregular fragments, and 
by deconipoBing rciidily into a good clay for ceramic purposes. 
The color of the slates is variously gray, greenish, and bluish- 
gray, dark drab, brown, and nearly lilack ; in tiie western dis- 
tricts, red shales are also found. Tlie shales are gi^ncrally of 
light-gray or ash-color. 

Some of the dark-brown and black slates contain consideni- 
ble carbonaceous and bituminous ntatter, and some woiibl 
yield a Inigcuuantity of illnntinating material, t^omeof thcni 
when cut by tne knife appear almost like brown coal, or tlii-i 
impure qnalitiefi of the Kanawha cannel. 

Iron pyrites, in a finely divided state, as well in concretions 
and large crystals, is frequently njct with in the black ami 
brown elates ; also carlKuiatc of lime in cxmcretions, some of 
fibrous texture, and some in sctales and small seed-like grains ; 
the remains of a sjiecies of Vytiuii-ti occur in some of the strata. 

In regard to the organic remains the slates, and particularly 
the black slates, oHcr the greatest treasury among all the rocks. 
The impressions of whole tish, miiltiudesofsi^ales, small bon<!-, 
and saurian teeth, two species of J'^thcria, Cythcre, reeds ami 
stems of ^'^uw/</ and twA/muVtw, and also, but more rarely, 
various leates occur, principally in smooth, divisible, most 
argillaceous, but also most fragile, slates. In consequence of 
the bituminous and jtyritical nature. of the same, they possess 
in A high degree the property for sjiontancons combus- 
tion (Brandsr-kiefer). 

4. Limestones. They arc confined to a few distinct strata of 
considerable thickness. Itut they ocA^ur not unfrequently in 
the fonn of scales and crystals of calcitcs, in streaks, seamt^ 
and concretions of mon; or less nntgnitude and in sphericiil or 
lensiform shapes. 

They are generally of a close textun^ or arenaceous, but in- 
cur also as fibrons and crystallized calcite. The color is prin 
cipally light or dark gray, browrJsh, or sisb-color. A notable 
quantitv of carbonate of iron is found In some of the limc- 
stoncB, out not in suflicient quantity to make it a carlK)naci.H>n^ 
iron ore. iUpon some of the slabs of limestone perfect crystjila 
of gypsum and iron jiyritcs arc found in considerable ])rc>ftision . 

5. Coal. The coaf which occurs in this fonnation is mostly 
of a highly bituminous character, and must be classes) atnongr^l 
the coking and gas coals, both of which qualities it itossesses 
in a very high (ftgree. Still at certain localities a less bitu- 
minous and even non-bituminous coat, carbonite, semi-anthra- 
cite, and natural coke arc met with. 

Phi/sical Characters of the Coah. 

a. Bitiwninoua Coal. It is highly laminated, bright blatk 
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jet, highly resinous, thick lamina), generally in thick layers, 
alternating with dull black laminjn of Ices dimensions. On 
the fresh fracturo, which is more or less conchoidal, it is jet 
black ; lustre resinous, splendent ; it splits readily parallel to 
its stratifications, which are strongly marked by the appear- 
ance on the surfatie of the dull variety mentioned alwvo in a 
thin film. Its specific gravity, according to Professors O. P. 
Hubbard and li. SilUman, is l,a!)a; according to Professor 
Johnson, sjiecitic gravity, l.y4*i, and the weight of one cubic 
yard, 2i»7.'> lbs. 

It contains, on an average, from 3(i to 3S.5 iMjr cent, of vola- 
tile matter; .'Sit to 6(> [ler cent, of fixed carbon; 2 to lO.S 
(average of twenty-one analyses, 5.58) jier cent, of asli, and 0.6 
to 1.7 jKir cent, of sulphur, 

h. C'ar/umile. The true carbonite is probably only a eemi- 
bitnminous coal, generally with a large amount of earthy im- 
purities. 

In appearance it is of a dark iron-gray or grayish-black 
iolor, dull, or Benii-nictallic lustre, «»mpact and even very 
tough, but not hard to cut. Hard ness,=- 2.5. Specific gravi- 
ty,--"l,32y Professor Johnson). 

It contains about 1 1 per cent, of volatile (scarcely bitumi- 
nous) matter, Sll per cent, of lixed carbon, and from 9 to 2ti 
per cent, of ash, also considerable sulpburet of iron. 

In certain Instanctis it has the proi>erty of decrepitating very 
badly. Slickensides are not unfmpiently noticed upon it. 

r. .Vaiitral Coke. The true natural coke, althougli the car- 
bonite is also generally termed natural coke, ditlcrs materially 
In aspect from the ]>recedlng. 

It is of a dark iron-bhu-k color, of more metallic lustre, 
porous, and has, in general, nioixi the asjiect of an artificial 
coke than the limner. It is fomid at such places where igneous 
rocks influenced the bituminous coal and deprived it of its 
bitumen. 

f^. SvuU-an/hraflli: T'lider the same conditions as the former 
a vnlatilazatiim of bituminous matter has taken place, produc- 
ing in some cases an anthracite coal, which much resembles 
the true anthracite, particularly in the J>an liiver deposits. 
It is hard, of iron-liluck color, submetalllc lustre, and con- 
choidal fracture. 

6. It/iieints JitMiAs. I'enetrating the sedimentary rocks, ig- 
neims rocks arc occasionally met with in the form of dikes. 
Thev are generally <loIorIte, but in some Instances enphotide 
(felifsitar-cupbotide, containing siibtvrosiderlte floursjmr in 
crystals and epidote-eupbotlde). The fonncr are generally 
dark gray or greenish-black, the latter light gray or yellowiah- 
gray, very compact, hard, and crypto-crystalline. x\mygda- 
loids are alsi.) found with their cavities filled by epidote, quartz, 
and chalcedony. 

7. Aecesmnj Miiwi-al^. Among the occurring minerals but 
few can be noticed, none being of any imjiortiincc in a practical 
point of view. 

Maliwhil*;, fMicthcnite, and Copper PyrUix are s^unetimcfl 
met with as thin Incrustations Ixitween the strata of the 
sedhnentary rocks; also some of the fossil remains are iu- 
erusted by them. 

li i/jtsinit: This mineral is found in the coal mines of tlie 
James Uiver basin, in a profusion of well-formed crytals upon 
the surfatie of limestone strata. The crystals lie flat upon the 
joints of the slabs, and In some instances, where space admits, 
thc^y stanil in ei-ect iMJsitions, but inclining at an angle to the 
main axes, leaving tlie distinct tracing of the section of the 
crystal as a jirint ui>on the surljieo of the limestone when de- 
tached from it. 

Iron Pijriten. It occurs as the cidiic pyrites and marcasite 
in well-deiined crystals, also finely disseminated through the 
slates and uix>n the stratification plaiK% of the coal. It also 
iccurs in spherical masses of more or less magnitude, termed 
sulphur balls." 

V'D'biinaU^ of Iron. Among the calcareous concretions and 
small limestone strata, we may notice some which coutaiD 
notable quantities of carbonate of iron. They are of a dark 
graylsh-biatk color, compact in texture and of an earthy ap- 
pearance, ditiering by nothing else a]>parently from the other 
<:alcarcoue concretions except their great weight. Samples 
have yielded as much as fifteen per cent, of peroxide of iron. 

[To BE COSTINUED,] 
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The Montgomery, Va., Gold Field. 

An o[)en letter from Prof. John L, Campdell. 

Maj. Henry Fink, Receiver A. M. & O. RR. 

Sir: — Among the many and valuable sources of mineral wealth 
within reach of your line of railway, "Brush Creek Gold Field,'* 
in Montgomery county, merits at least a passing notice. Through 
your courtesy and kindness I have recently been placed in con- 
venient circumstances for visiting the locality in (juestion. The 
place was visited in company with the Rev. Chas. Miller of Chris- 
tiansburg — a gentleman thoroughly familiar with the topography 
of the whole region where the gold is found. 

The area within which the metal has been found lies along the 
S. E. base of Pilot Mountain, chiefly in Montgomery, though 
partly in Floyd county, in what is known as the "Brush Creek 
Valley." '*Prosi)ecting** has been extended for some distance 
along the valley, and gold is said to have been detected at numer- 
ous points over an area 20 miles long and 4 miles wide — 80 square 
miles; but the *Svashings** hitherto have been limited chiefly to 
one small branch of Brush Creek on the lands of Mr. John Walters, 
near the line of Montgomery and Floyd counties, and about 12 
miles south of Bang's, the Christiausburg depot. 

The gold region is beyond the limits of our Great Valley, the S. 
E. boundary of which at this place is Pilot Mountain, a Primordial 
ridge that separates the Valley limestones along its N. W. base 
from the metamorphic rocks that border it on the S, E. The 
country rocks of the gold region are all nu'tamorl>hii\ and are trav- 
ersed by numerous veins of white and mottled quartz, from one or 
more of which the gold has been derived. This is evinced by the 
fact that many fragments of the quartz have been found that con- 
tain just such particles of the metal as are washed from the alluvium 
along the banks of the little streams where it is obtained ; and by 
the additional fact that little particles of the quartz are sometimes 
found adhering to some of the little nuggets of gold. 

At the i)eriod of my visit the gold-l>earing rock had not been 
found /// situ^ but was obtained solely from the alluvial deposits 
along the banks of the one little branch above mentioned, and 
within a space of less than half a-mile in length, and only a few 
yards in width. Preparations, however, were in progress for work- 
ing in other localities, at which there were promising indications 
that the precious metal would be obtained in paying quantities. 

The particles of gold are generally very small, and are dissemi- 
nated through large quantities of the debris of the (juartz and other 
rocks of the region. The washing and panning, by which the 
metal is separated, are conducted after a very primitive fashion, 
and must fail to secure anything like the whole of the gold. Im- 
proved methods will doubtless be introduced, if the workable area 
is found to be large enough to encourage a sufiicient influx 
of capital. 

I was informed that a few individuals commenced work there in 

May last, and that the number had since increased to about 35 to 

40. They are steady, earnest men who seem to pay all due regard 

to the rights of one another, and of the owner of the land on which 

they are operating. The value of gold (containing a considerable 

percentage of silver) obtained up to the date of my visit, July 29th, 
was estimated, by some of those engaged in the mining, at about 
{2,500, obtained in two and a half months. 

If the alluvium of many of the branches of Brush Creek, along 
which gold is said to have been discovered, should be found worth 
working, or should the gold-bearing vein or veins be discovered — 
as will doubtless be the case when a proper system of exploration 
has been tried — the introduction of suitable appliances for a more 
complete extraction of the metal will soon follow, and this may ere 
long become an important point of industry within reach of your 
great line of transportation. The field is certainly not unworthy 
the attention of those who have capital to invest in mining opera- 
tions. ' Yours very respectfully, 

J. L. Campbell, 
Prof. Chemistry and Geology. 

Washington & Lee University, 

I^xington, Va., Aug. ioth, 1880. 



The Goal and Coke movement over the ClicBapcake & Ohio Railway, 
for the months of May and June and for tlic montlis ending June 80th 
1880, and for the corre8|)ondhig pcriodn of 1870, in touB of 2,000 lbs., by Mr. 
Cliarles M. Oibsou, Fuel Agent of the Company, is as follows: 

Mav. Juno. 



1870. 



Fuel for use of Company 8,559 

^hipjHHl at Huntington ou Ohio Uivor 12,827 

Delivered on line of n)ad west of Kichmoiid. . 1,583 
at Charlottesville to Ya. Mid. UR.,.. 2,0:50 
at Gordonsville to do. 12 

at Junction of R., F. & P. RR 36 

at Uiehmond for conBum))tion, includ- 
ing steam tugs and dredges, 5,255 

Shipi>ed at James River wliarves 15,2^59 



ii 



1880. 


1879. 


1880. 


11,540 


8,187 


13,811 


12,040 


8,088 


8,662 


1,837 


587 


1,871 


4,416 


2,051 
12 


2,088 


1,010 


241 


344 


2,072 


3,a58 


2,481 


16,639 


17,230 


24,277 



Total, 45.050 50,460 39,760 54,434 

The character of the coals movc^l during the same |)eriod is shown in the 
following exhihit : 



May 31, 1880 

Same period, 1879, 



Increase, 1880.. 
Decrease, 1880. 



June 30,1880 

Same iK'riod, 1879,. 



Increase, 1880. 



Cannel. 


Splint & Bit's 


Coke. 


Total. 


3,714 
2,;597 


44,473 
38,899 


2,273 
3,754 


50,460 
45,050 


1,317 

• • • • 

4,549 
3,493 


5,574 

• • • • 

47,684 
34,130 


.... 
1,481 

2,201 
2.137 


5,410 

• • • • 

54,434 
39,760 


i,a5« 


13,554 


64 


14,674 



The following is the movement for the first 6 months of the years 1879 
and 1880: 

1879. 



Fuel for use of Company : 41,945 

Sliippetl at liiuitiii^ton on the Ohio Uiver 37,261 

Delivered on line of niad west of Richmond 13,030 

at Staunton to Yallev liailniad 211 

at CharlotU>sville to Va. Midland RR, 12.911 

at Gordonsville " ** 138 

at Junction to R. F. & P. RR., 1,107 

at Richmond for cx)nsumption, including steam 

tu^ and dredges 24,946 

ShipiK'd at James Uiver wharves 63.798 



ti 
it 
ti 
it 



1880. 

65,579 

67,862 

13,901 

76 

20,352 

151 

6,648 

23,641 
81,218 



Total 195,347 279,428 

The character of the coals moveil during the same perio<1 is shown in the 
following exhibit: 



From 1st January to 


Cannel. 


Splint&Bit's 


Coke. 


Total. 


June 30, 1880, 


20,415 
9.087 


242,550 

172,786 


16,463 
13,474 


279.428 


Same period, 1879 


195,347 


Increase. 1880 


11,;J28 


69,764 


2,989 


84,081 





So far the movements of 1880 are largely in excess of those of 1879, for the 
same ]>criod. That of cannd coal inereascil over 124 per cent ; that of splint 
and bituminous coals over 40 i)er cent.; that of coke over 22 per cent.; and 
the total movement is more than 43 per cent, greater. Tliis is a gratifying 
exhibit and it cxpktins why the C. «&.0. has recently been compelled to 
increase the number of its coal ears, which it has done from the shops of 
the Treilcgar Company, at Richmond, Ya. 



Attention is invito — To the excellent, Shenandoah Valley 
home, on the Valley Railroad, but a few miles from Staunton, that 
Dr. Eichelberger oflers for sale by advertisemant in this is.sue. 
This is an every way attractive place, highly im[)roved, comforta- 
ble, convenient, easy of access, and in one of the best of neighbor- 
hoods. We commend it to the attention of any one wanting a 
good country home. The terms of Washington and Lee Univer- 
sity have been reduced for the coming session, as its advertisement 
shows. This is not only one of the best institut:ons for advanced 
instruction in all the land, but it is also one of the cheapest. Any 
young man with capacity enough to acquire *a college education 
can readily find a way for acquiring it by applying to this univer- 
sity. The James River Steel Work, near Lynchburg, Va., are 

now in successful operation. It advertises its specialties in another 
column. We know that it does none but good work and we hope 
our patrons requiring such railway supplies as it makes will send it 
their orders and so sustain this Virginia enterprise. 
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' ¥he Iron Ores of Virginia and West Vii^nin. 

ByI'rof. Wiu.iAM B, Rogers. 

F.ilitoriai Note. — In the year 1835 the State of Virginia, (iheii 
embracing what is now Virginia and West Virginia,) oryaiiiztd a 
(leological Survey anil appointed William B. Rog^s, at that time 
ProJessor of Natural Philosophy in the University of Virginia, 
State Geologist and put him in charge of that work. Prtif. Rogers, 
aided by a number of assistants, began this geological survey in 
1835 and, zealously and with wonderful ability, carried 11 on until 
1841-2, exploring, more or less, every portion of this grtat State, 
from the Atlantic lo the Ohio; and gathering Ihe materials for a 
Geological Map of Virginia — a reduction of which, by himself, 
was given in the June, iSSo, No. of The Virginias — and for a full 
truport on its geology. During the jjrogress of tliat survey he fur- 
misbed to the Boaril of Public Works of Virginia, the body having 
:«il>crvi9(on of that work, annual reiwrts, as follows: (i) For 1835, 
■'■RejKBt of the Geological Rcconnoissance of the State of Vir- 
jginia,'" published in 1S36 in 52 (luarto jjagcs. {2) "Rciwrt of the 
H'rggess of the Geological Survey of the State of Virginia for the 
yoar 1836," iniblished in 1837 in 14 quarto jrages, (3) "Reiwrt 
■x>f the Progress of the Geological Survey of the State of Virginia 
for the year 1837," published in 1838 in 24 quarto pagas. (4) 
"Report of the Progress of the Geological Survey of the Stale of 
Virginia for the year 1838," published in 1839 in 32 quarto [wjes. 
(5") "Rejwrt of the Progress of the Geological Survey of the State 
of Virginia for the year 1839," publisheil in 1840 in lOt octavo 
pages, (6) "Report of the Progress of the Geological Survey of 
the State of Virginia for the year 1840," published in 1841 in 132 
octavo i>agcs. 

niese ,t/.v "Rejiorts of Progress" were the only reporls on the 
geology of Virginia that Prof. Rogers ever published, fur soon 
after the iHililicalion of that for 1S40 the survey was disci miiuueil, 
and his final report, in the prepiration of which he had made much 
jirogress, w;is never completed, an<l the world of science as well as 
the State of Virginia thereby sufTerwl an irreparable loss. 

These published reiwrts, unlike most preliminary ones, have and 
always will have a permanent value, and yet they are inaccessible, 
since not more than three or four complete sets of them exist.— 
'Ilic eminent Professor of Geology in the University of Virginia, in 
liis introductory lecture, last year, said, "I have been told that a 
complete copy of the reports of Prof. Wm. B. Rogers would com- 
mand its weight in gold. It cannot be obtained." 

In view of this rarity of Prof. Rogers' reports and of the present 
value of their statements in the interest of development in these 
states, we projiose lo present to our readers, from time to lime, 
extracts from these reports, in ihe exjci ivords of the author, grouped 
by subjects .md arranged in the order of their publication, with 
some explanatory notes made necessary by the changes ami devel- 
opments that have taken place in the 40 odd years that have passeil 
since their appearance. 

We now begin, and will continue until Eompleted, the publica- 
tion of -(// tlial is saiJ in Rogers' reports about the iron ores ,/ ; V>- 
•■iuia and West Virginia, arranging the statements, as far as may 
be, toiwgrapically as well as geologically; an arrangement that 
can be readily compreheniled if reference is made to Rogers' f;eo- 
logical Map of the Virginias that is already in the hands of our 
readers, and th.it will be, substantially, as follows : 

1 . Ihc Tertiary iron ores ; those of Tidewater in Va. 

2. The Archtean iron ores ; those of Midland, Piedmont and the 
Eistern Blue Ridge, in Va. 

3. The Mesozoic iron ores ; those in Mcsozic areas of Mid- 
land, in Va. 

4. The Primordial iron ores; those of the Wesicni Rhie 
Ridge, in Va. 

5. The Middle .ind Upi>er Cambrian iron ores ; those of The 
Great Valley, &c., in Va. ami W. Va. 

6. The Silurian iryn ores; those of Apalachia, in Va. and W. Va. 



:s ; those of A])alachia, in Va. 
i iron ores ; lh(»e of 



7. The Devonian iron 
aiid W. Va. 

S. The Lower and Midille Carbonifer 
'rrans-Ai»alachia, in Va. and W. Va. 

g. The Upper Carboniferous iron ores; those of Traiis-Apa- 
lachia, in Va. and W. Va. 

In group (1), are those of Dana's formations ly and 20 ; in (3), 
Dana's i ; in (3), Dana's 1 7 and iS ; in (4), Dana's 2, Rogers' I 
or Pritnat ; in (5), Dana's 3 and 4, Rogers' II and III ; in (6), 
Dana's 5, (S, 7 and 8, Rogere' IV, V, VI, and VTI • in (7), Dana's 
10, II and 12, Rogers' VIII and IX; in (8), Dana's 13, Rogers' 
X and XI; in (9), Ihna's 14, Rogers' Xll, XIII, XIV, XV 
and XVI. 

N. B. — First the page and then the year of the report [|uoted 
will follow the i|uotation in brackets. The small figures above 
words refer to notes at end of article. 

1, The Tertiary Iron Ores of Virg;inia. — These are the ores of 
the Tertiary in Tidewater Virginia. — "Occasional bands of iroD 
ore occur in connection with one of the fossiliferuus dejHjsits of 
this region" [4-1S35]. 

In the Miocene Marl District.— "A thin stratum of re<l ferru- 
ginous stone, containing a large prujmrliun of oxide uf iron, is 
found in this region, running hori>:ontally below, and sometimes 
in the beds of clay before described, and generally sejtaratcd by 
only a few feet from the underlying m;isses of shells. This stratum, 
which is very generally jiresent, varies in thickness from an inch to 
a foot. Its texture is sometimes cellular, sometimes comjiact and 
fibrous, like that of certain varieties of hematite. In the more eastern 
portions of the Miocene district llie jieculiar structtre of which 
will be hereafter described, much ore of this description lies loosely 
scattered on the surface ■ white in the more elevated jiarts of the 
country, its invariable i>osition is such as above describcil. The 
character of the of» in many localities is such as to promise great 
facility in reducing it to the metallic state, together with a large 
|)erctoiage of resulting metal. A sitecimen obtained from above 
the marl on the cliff at Mount Pleasant, Surry county, yielded by 
analysis in the 100 grains. Peroxide of iron 72.40; Alumina 3.90; 
Silica 7, 71; Wateri4.35: I^js; 1.64. With a sufficient qu.aniity of 
ore like this, accomi>anied with the advantage of a shell limestone, 
sometimes beautifully crystalline, in its immediate vicinity, the 
manufacture of iron would promise a high degree of productive- 
ness ; and it is by no means improbable that in some parts of this 
region the supply of the ore may be found sufficient to make such 
an enterprise not only safe but profitable. The subject is at all 
events worthy of some attention. Indeed it apjiears not a little 
surprising that this rich mineral seems hitherto to have escaped 
observation, or at least to have been re},arded as undeserving of an 
esjwcial notice". [6-1835] 

In the Miocene Tertiary "fiequcntly much oxide of iron is 
mingled with the earthy matter, giving it more or less of a yellow 
or brown apj>earance, and this is the asix^ct which the upper beds 
containing shells most usually present. [8-1835.] 

"Throughout all the upiwr fossiliferous strata, as well as in the 
argillaceous beds just mentioned, will be fotmd disH^minatcd green- 
ish black grafns of silicate of iron and |K)tash, identical with those 
already discribed as existing in the stratum immediately overlying 
the shells, and having the same form and comjMDsition with the 
granules contained very abundantly in .iu older formation both in 
;iLs country and in Europe. In some of the beds of marl or shells, 
icse particles so abound as to give a very decided color to the 
'hole mass." [7-1835.] 

Near Yorktown "a narrow layer of iron ore e.\tends along the 
cliff, with occasional interruptions, at a small distance aliove the 
fossiliferous strata." [10-1S35.] 

''Sulphate vf iron and sulphur. — In some pans of the Miocene 
district, there occur beds of clay more or less s;mdy, and usually of 
.t d:irk color, containing these subsl.inces in a minute but still aj)- 
[ireclable quantity. Such matter, there is reason to believe would 
not in general prove directly benefici^d lo the soil. The former 
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has been thought positively detrimental to vegetation, and certain- 
ly when applied in considerable quantity this is its effect. What 
agency it might exert in a more diluted state, and mingled with 
other matter, we are without the means of determining. Probably 
under such circumstances it might operate as a stimulant, and thus 
contribute to the growth. The same doubts are also applicable to 
the other substance above mentioned. Yet in some well authenti- 
cated cases, the action of these co/>peras and sulphur clays has been 
fotmd strikingly beneficial. In these instances, however, it would 
seem that much if not all the benefit was produced by the effectual 
protection which even minute quantities of these substances, es- 
l)ecially the latter, afford against the attacks of insects. In a cot- 
ton field in which all the alternate rows were lightly sprinkled with 
earth of this description, the plants so treated grew up vigorous 
and healthy, while the others became sickly and were nearly de- 
voured by insects. Much careful observation is required to de- 
termine the kind and mode of influence which these substances 
exert, and it would be premature, in our present ignorance of the 
matter to assert any convictions on the subject.'* [13-1835.] 

In the tables of analyses of M'occne Marls [14 and 15-1835.] 
''peroxide of iron" and ''oxide of iron" are named as ingredients 
of those marls. 

"Sulphate of iron, or copperas," is spoken of [16-1835.] as a 
common ingredient in the clay beds of the Miocene, helping to 
make the water obtained from them unfit for use, and contributing 
to the decay of the fossil shells imbedded in those clays, converting 
their carbonate of lime into sulphate, or gypsum and thus im- 
proving the chara( ter of the soil. 

The third bed of the Miocene from the top, near Piping Tree 
on the Pamunkey, is a "ferruginous stratum abounding in 
casts, and occasionally containing the shells themselves.'* [18- 
1835.] The same "thin band of ferruginous rock or clay was gen- 
erally observed to be inter[)osed between the bluish marls and the 
diluvial s;md and gravel" on the Potomic and the Rappahanock 
as on the James and the York. [3-1836.] 

The Upper Miocene beds of the Niirthern Neck "rarely contain 
an appreciable amount of carbonate of lime, but are impregnated 
with sulphate of lime, (gypsum), together with sulphate of iron 
(copiK»ras), sulphate of alumina, sulphur and sometimes even a 
sensible amount of sulphate of magnesia (Fi^psom salts)." There 
"the cause of the extensive destruction of shelly matter once im- 
bedded in these clays, was clearly traced to the sulphuric acid 
originating in the decomposition of sulphuret of iron, which per- 
meating the beds of marl converted the carbonate into sulphate of 
lime. This being in part retained, formed the crystals of gypsum 
now discovered in these strata. At the same time, that by the 
decomposition of the sulphuret, the sulphate of iron and other in- 
gredients above noticed were brought to light ; and the overlying 
layer of ferruginous rock or clay most probably owes its origin to 
the same source." [4-1836.] 

''Ferruginous sand" is mentioned in "observations" on Miocene 
Marls. [4 to 8-1837.] 

Between the Miocene and the Eocene "is very commonly met with 
a ferruginous stratum, sometimes having the hardness of a rock, 
consisting usually of coarse sand and some pebbles, cemented by 
oxide of iron." [22-1839.] 

"The yellow marls owe their hue to an intermixture of oxide of 
iron, which even in the small proportion in which it is mingled 
with the other matter of these beds, is capable of imparting a 
bright ochrous yellow or a deep brownish tinge. The source of 
this ferruginous matter so generally present in the upper marls beds, 
as well as in the clays and sands which rest immediately upon 
them in numerous places, is for the most part to be sought for in a 
peculiar condition of the waters at the time in which these beds 
were forming, and not in the [)enetration of ferruginous matter 
from the overlying diluvium. Such a condition would naturall) 
result from the extensive prevalence of a turbid state of the sea, 
like that so often witnessed in the waters of James River, when 
heavy rains have conveyed into them the red earthy matter feaet 



with so extensively on the surface of that portion of the state lying 
between the head of tide and the Blue Ridge." [33-1839.] 

The termination of the Eocene outcrop on the Potomac, near 
Mathias' Point, shows a lower, fossil bearing bed 8 or 9 ft. thick ; 
this is separated from the heavy bed of red clay forming the upper 
portion of the bank "by a thin band of ferruginous gravel and 
sandstone, such as is often seen occupying a similiar position on 
the Pamunkey, or in other localities." [12-1840.] 

On Snow Creek, below Fredericksburg, in the second Eocene 
stratum from the bottom 'Hhe shelly matter has almost entirely 
disappeared and its place is now occupied by oxide of iron of a 
deep brown color presenting the most perfect casts, both of the in- 
terior and exterior of the shells." The stratum of yellowish white 
sand, some 20 feet thick, over this is "variegated with numerous 
bright yellow blotches, faintly representing the figures of the shells 
which they have replaced. These blotches are principally com- 
posed of oxide of iron." [14-1840.]— In general, the upper beds of 
the Miocene on The Peninsida contain proportions of '^sulphate of 
iron." [16-1840.] 

0« the Northern Neck, in the Miocene "Besides the overlying 
band of ferruginous rock there occurs, in some places, another' 
similar stratum, nearly on the top of the diluvium. This, of 
course, presents no marks of organic remains, and Is generally but 
an aggregation of coarse gravel and sand, cemented by ferruginous 
matter." At the base of the Stratford and Chantilly cliffs, in 
Westmoreland, there is a stratum of blue sandy clay extending to 
the height of from 50 to 70 ft. "Upon the surface of this clay, 
especially where it projects from the general cliff, a coi)ious efllo- 
resc^nse of sulphate of iron is usually found, imparting a greenish 
yellow color to the surface." [17-1840.] "This stratum is over- 
laid by a band of indurated ferruginous clay, approaching to the 
hardness of rock, and filled with a material closely resembling 
pipe-ore. This is about 2 ft. thick," '^Vext above is a stratum 
consisting, alternately, of sand and ferruginous mottled clay, ex- 
tending to a height of about 40 ft." [17-1840.] Under the Chan- 
tilly cliffs 2 miles below Stratford "The beach is strewed with 
fragments of ferruginous sandstone, which have fallen from the 
upper portion of the cliff, where a band of this material overlies the 
shelly strata of the Miocene." [18-1840.] 

In the bank of the Potomac below Cole's Point in Westmore- 
land, there is "A band of iron sandstone 3 inches thick;" in the 
Rappahannock cliffs, in Richmond county, some 36 ft. above the 
water, there is **A band, of 12 inches, of a ferruginous aspect ;" in 
a stratum of that are spiculne of gypsum which are generally 
painted over with brown oxide of iron. In many places, sulphate 
of iron and sulphate of alumina effloresce upon the surface." [19. 
1840.] "Irregular nodules of ferruginous clay are found imbedded 
in the other materials." In the cliffs of Lancaster county, about 
8 miles above the mouth of Curratoman, heavy beds of clay "rest 
upon a stratum of sofl ferruginous sandstone, graduating into a 
^ndy clay, and sometime a yellowish sand, mottled with ferrugin- 
ous spots; further down the river is a "rocky layer, consisting en- 
tirely of shells, converted into brown oxide of iron, situated at the 
base of the cliff," forming a "ferruginated, shelly rock 4 ft. in 
thickness," over which is ^^^\vt ft. of sand, with ferruginous 
blotches and streaks." [20. 1840.] In the cliffs of the Rappahan- 
nock in Lancaster county near Cherry Point the 4th stratum from 
the water is "A layer of ferruginous sandstone, in bands alternating 
with thin seams of sand, 3 ft. thick," under the diluvium. In a 
ravine, lyi miles E. of Lancaster C, H., the 4 ft. thick stratum 
aext the surface is "A layer of ferruginous matter abounding in 
he casts and impressions of shells. There casts are usually found' 
in the interior of spheroidal nodules, or geodes of oxide of iron,, 
aftd consist of this oxide replacing the shelly matter, and covered 
with a beautiful shining covering of the carbonate or velvet iron 
)re." [21. 1840.] "A layer of ferruginous sandstone" is exposed 
:n a'holfew 4 miles S. W. from Northumberland C, H. [22. 1840.] 
On the Peninsula, in the Eocene, the upi)er stratum is, frequent- 
ly, "more or less impregnated with sulphates of lime, iron and 
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alumina," and "a thin band of ferniginoos gravel, sometimes par- 
tially cemented, frequently overlies these beds, and forms the 
boundary between them and the Miocene." [34. 1840.] On the 
Potomac, at Eagle's Nest and Mount Stuart, the banks, ao to 25 



Si. high, are composed of two strata, the lower, about 12 ft. thick, 
is "dark bluish clay and sand strongly imbued with copperas, and 
containing a little gypsum ; and the upper, of coarse ferruginous 
sand and'gravel." [25, 1840.] C7i> de coattnueii.') 



The Mineral Traffic of the Atlantic, Mississippi & Ohio Bailroad for tlie first 6 montliB of ISSO, in tons of 
2,000 lbs., by Col. E. E. Portlock, tlie Auditor of that road, is given below. Tlie first tiiMe is that of Virginia ininorals from 
the line of tliia railway, giving kinds, quantities, and destination ; tho aecond is tlie mineral traffic from beyond Bristol, the 
western terminus of this railway, giving kinds and quantities. 
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A comparison of these tables with tliose given in tho Juno 
nnmbcr ^owb the introduction of a new traffic, that in "pure 
spelter" or metallic zinc, a rcsnlt of the opening of the Bertha 
Zinc Works at Martin's Station ; this also shows a movement 
of pig iron and plaster to Hichinond, of pig iron to Norfolk, 
and of plaster to the line of the Va. Midland. The movement 
of Virginia marble to Boston indicates that some of the beau- 
tiful, and even rare, marbtes of S. W. Va. are attractin{» at- 
tention. The steady increase in the transportation of pig iron 
shows that there is a steady demand for the superior charcoal 
irons of Wy the that find their way to market over the A. M. & O. 



a. F. BICHAKDMUN, Hec'j aad Tr« 



James River Steel, Manufacturing and Mining Co., 



LTTlTCIISTTIia-, -^ XJACJ-TJ^TL-A.. 




Manufacturers of Railroad and Mine T Rails, 16 to 60 Lbs. to the Yard ; 
rish Plates and Bolts ; Spikes and Merchant Bar Iron. 

Address T. C. JONES, Snp'l, 
PhUadelphia, Pa., Office, 417 Walnnt Street. Ljnclibuig, Virginia. 
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SALE OF VALUABLE 
FROPEUTy, 

Dr. II. S. EirhslberRer uffcn rorule hn handHXnc mi.lL-nci 
ud hraulilia rariu u Vcn.na, un V.-dli.-)* K K. '11k bam cinmi- 

pike. Tkc Uoclnr in willins.if cinly u<iiu1l<]ii;imiiv»f l.inil k 
(leiiRd, u kII with thtresklcnrc ijomucns. uliH.h will fni' 
bnccBJlllu iApiwenKnu, this Aikhi y-ninu Ixju-inu unlianl ir 
■liMxcUon, Willi .itpriniinulciiiirlluir'ir llie «iUTna>. nf tlH 
water in Ihc Suie, wilh line cLiiry uucliisl. Tbis is a lan 
ciiiumtoiiicunai|nlM, lovdy hnmc wilhliia Ivn iilnniei riik 
ofthcdty ufStniuMiin, liy niiL hs IncaiLvii -iiluiil^ ii wdl fipi 
a AunncTrvian : Ilis.ibHm j;«hh1 iHiitii Uir a |>liy»ii:iuii. lit 
would invite any onu wlio wishw * tinim, |iivi-ly hemic, fro 
Iron the ndui nf aly Irfc, I'l IhiM lumi-'niiT uniiicrty. Fui 
icniii, ^pi>ly M II. S. Rii-iiKLBFii<;ni. Vinnu. Aiii:u..u .miirj 
Viniuia, or to Kliirk & N».lw>h, Suimrun. Vin[itii». 
'ifie Uucur will uke plrar^ure in 'bowing ihc |.n>|icny. 



T AFLIN & HAND FOWDEli CO. 

A7.(«H(on. Vinjima. 

Orders for Poirdrr nr Pbbi. (iromplly atltnJpil lo. A.ldreaj 



FIKE CREEK COAL AND COKE 
OOMFANV. 
Kre Creek, Fayette Co., Werit Virginia, 

Red Ash Bituminous Steam Coal, 

■ndnLmufacninnorilird Cok«. AH enrcespondence should 
be direcltd 10 M. BHHKJNB MILLBR. 

Sals Ae«nl »"<! Iluiiio--'^ M..n,iBcr, 



WA. BURKE, 
Staunton, Virginia. 
Sole Agent for Niitallburg Coal & Coke ; 



Shipper of Kanawha Splint and Gas Coals 

Poial-iofSliipingiil;— Richmmid, Va...-.n.l ll.mlmpon, Wt^ 
Vlisioia. 



pAINTS AND MANGANESE. 

I offer lor IcaK, on liber.-il iL-tini, the <l<-r'"'<* °C MiittaH- 
neee and Miiiernl Pnlntia. innsisiiiii- of Ochm, 
Uiaber. Teim di iiieniia, Carhonaleuf Iron. &r.., u|Hin mv »- 
UUCKir llthenrillc Depoi.un Cheupcube K Ohio K^idway 

Tbviiua. Ekamimlion ifiviml. Corre>piiodBiu« may be iLid 

wilfillke imdenvned ai Fislier>viUi:, or hi. couomI, Tiinnas U 

,al uMon, i. SAMUEL H. STEELE. 



beiundoah Iroii WwU, Mli.NK-^^ JIOuOk, 

AX^ 'li.VoWliON, F. C?S, '^' 

Analysis of Ores, Minerals, ami 
Technical Substaticca. 



COAL AND TIMBER LANDS 
FOR SALE OR LEASE. 

The undenigiKd, >i Frchikiil ot a Land Ompaiiy, has (nr 
kale orlcaie. on fjv(ir.iblc temi, Mine of Ihe bD4 coal utui tim- 
ber landi In the N<:w River Uisincl, on Ihe line iiT ihe Lhexa- 
peike and Ohio K;<i>iimy. The iiuli on llase lamlt ore 11>c 
Uolctna Conia, ihei:nlierron which i« now mi uiiiHi in 
deiaand lor Uasl .farn.ii:e >ind uLbcr nutalJlimical lr.ei. Kur 
fiirther informaiion oiul l<Tins. ai'ojy lo 

S.V.*(Ul';i. COIT. President, 
ILi'lAml. CiniHiciicui. 



investments in Iron and Ooiil Liindt4 

iai^WeM ViJSriira,w™r^ppl'y'm '" "'""■■■''"' '" "''" 
ECHULS, HELL a CATl.KTT, 

They Referto— A. A. I/>w,HnK.and C. P. Hiinlii«lon, N. 
v.: Geo. P. McCleane and Wni J . l.ewiK, PilBlinm, 1-A. ; W. 
W.Manin, Allcehuny Cily, >■>.: John Me»ns. Ashland, Ky. . 
A. S. WinlowrCincinnaiJ. Ohio. 



P O R D'S HOTEL, 

RICHMOND. VIRGINIA. 




Wliolesjile and Retail Dealer in 

Hardware, Cutlery, &c., 

Augusta St., opp. Court-house, 

Staunton, Virginia. 
lyjANGANESE, UMBER, 

And Urown Homatite Iron Ores 



lyj ANGANESE. 

GEO. G. RLACKWELL, 
Manganese Mereliant and Mineral Broker, 

Klcliinond llHildin^-s, J* Chsp.^1 Slrocl, 

Liverpool, Kngland. 



\7-IRGINlA WATElU'OWEli 

V AT DANVILLE. 

I'erNnns *:-hiii21o iiiir.:h.i« ll.i: s,a,.nd:d Waler-pow^nil l);.n- 

Vekv Reasonaiile Tbemh. 

I'hi. i- a fine opvniiK: f-r ll..lliiii MilK, I'.llKT Mills, K'Hindries, 
At., tit. Ainily in IKir-im or 1^ lelltr to mc a^ Ihe al..«iKA- f.« 

riKn,. E. E. imULmK, 



THE OLD BLACKFORD 
FORGE RROI'ERTY, 
Including Water-power and Over fiOO 

Acres of Land, 

On JIawksbill Greek, Bdoxo Luray, Page 

Cotmiy, Virginia, 

I Valley Railroad, ii hereby offered 

Ml Bai an, himmmU; Ta. 



r^ANAWllA, WEST VIRGINIA, 

Coal Lands, in I/irgc or Small Tracts. 

Mineral I^nds in Virginia for Sale. 
AtUlivsH A. fi. <!RINNAN, 



70R SALE, 

Ainwfaole.oriniKiTO-ls, 

7,ooo Acres of Virginia Agricultural and 
Mineral Lands, on James River, 

uok will lie dellveml lo Ihe purchjier wiihoui ileby. 
Ltldre^b tbu undcrbiini-iL 

FRANUIK T. ANnEU.SON 




^ s dnjAuJf-^Ja^A . 



Cnder UcLalu Proccea 

tVPOll MKTAI.IC IKWFS, DAMPWALIA AND 

FUQ ALL l'IIRFUt1h» WKKItli A Fiult 

PUOOF PAINT IS DIMIBED. 

t3r/"'"t* "/a:,s kiwi effa-Mi^tUj/ dipped. Work 
gwinnita-il far fc'M ytutn. 
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IRON ORE FOR SALE. 

Am I'reparcd to Fill Promptly Large 
Orders for this Superior Ore. 

A.ldresiT.G. TRICK. 



W/ASUINGTON & LEE 
^* UNIVERSITY. 

GEN. 0. W. C. LEE, resident. 

lu^ of^L^wr' °' """ '•f"'^"''""' ''^■«= uf Civil EiiBineetii 

I. »Tii<wnK; fe,:';t"mrnSii";L 

aj.l'''rBal'" *™'"" '"■'^'" '*'^''™'^' '"I". iKS^iind esdi Jua. 
K'w other panfculan. apply u J. L: CIMPBKLL Ir 

«Bt of Facully, Leii^Un, V«. 
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J. Fred. EflTinKfr. Rol>crt Cniij;. I'h.irK-s (^intttaii. 

■p FKINGEll, CllAlG & GilATTAN, 

Attorneys at Law, 

Stiuintoj), Viririiiia. 

Will uttciitl to lcj;;.il ImsiiiCNN unyv^hcrc i»i Vir^iiii.i i»r Wist Va. 
Ilii,{h \V. Shcffoy. J.i>. l5Miiii{;ir'liicr. Jr. 

CIIEKKEY & lUIiMGAllDNEli, 

Attorneys at Tjaw, 

Staunton, Viru:ini.-i. 
'pTlOMAS D. UANSON, 

Attorney and Counselor, 

St.-mnton, Virijinia. 

|):ivUI Kllltz. Alex. II. I'ull/. 

& A. II. FIJLTZ, 



D. 



Attorneys at T^aw, 

iStauiitoii, Virginia. 



A LEX. K. UOIJEIlTiSON, 

Attorney at Law, 

Stnuntoii, Virginia. 

All buKines^ will nn'eivc iinuiipt atlciitioit. 

VyiLMAM A. QU.ViailEIl, 

Attorney at Law, 

Cli.'iHoston. Wost Vn. 



Win A Hudson. 



Will. l\itii«k. 



H 



UDSON & PATRICK, 



Attorneys at Law, 

Staunton. Virtiinia, 

I'r.'irlire in the rourt-i «»f An^u-vi.i .iii>l .idjoiiiiii^ f-i.untitr^. 
I.'iiid tilk-s H s|ii-iijtty Kff« r l:y |icriiiiNsi(in u> N I' ralUli, 
('.i>lii(-r Au.;u.->t.i N.i(i<in.d ll.uik : Tlio^. A.r>l«dM>c, (?aNl)ii , 
National Vallt-y I'aiik. 



J. Kamlolpli 'I'lii.kcr, 
lA*xint;(iiii, Va. 



II. >t (1. ■) I'm ki I, 
Slaiiiiloii, V.i. 



'pUCKEli & TUCKEII, 



1 



Attorneys at fjaw. 



Stauntim. Vii'trinia. 

Titles H/) Mineral nnd other l<.inds, in Vir^jmia .nid Wo«it Vir- 
fjiiiia, (arefiilly cxaiiiim-d. 

•JIm». C, KIdcr. Win. J. Ndon. 

pLDEll & NKLSON, 

Attorneys at Law & iicul lOstjito Ai^oiiL^, 
Stiiuiitoii, Viri^iiiiji. 

l!oiift:rr«cc «rith parliuii pmpuHin^ to pun liiHf orM-ll ri*al «".lal« 
of .my kinil in \ it:iiMi.» rt ■.imi ifnllv- solirntil. 
Xli^'ltcst n rt-muck rt;iiii>>li<.'d wlicii desired. 

W. S. l-iidl.:y. Win II. Il«.;:uni.iii. 

AIULEY & IKKiEMAN, 



L 



E 



0. VINCENT, 



Civil Engineer ; 

No. 14 W. Main St., Sfuunton, Va. 

Kiigiiu:i;rin>: .mil lurvcyiiix of .iH kiii'l. pminptly .ut-.-iul*-*! n>. 



Counselors at Law, 



(yharloston, Kaiuiwluv ('o., West Va. 

F.xamination of land titles carefully nil ndcd to. 

/"UAIiLKS K. DWKJUT, 
Aniilytic.'il Oliuiiiist, 
The Clicini-iiry of Iron :\ .^;»i cidlly. 

•Analyst'", of in>n i-n-v. 'I'ti' '«ti»ni'^, «< .'.>. « lA: -s, .ind all ni;itt*- j 

. .'iai ■ r> l.itinu to lii i:<<ii m 'n-l' v >ii ■ Iv:,.iiul r.-im ns si m ]>roinp(ly. i 

|'ri< < N r '..x.>nahli:, and <-n«(ui j uxn l>»: in.idc nf .my .if tlic l.ir^e | 

,.roii « «>mpanit .■^ In ff .IS tw .n.t iii.u'y of W(,ii'k. S.«iii;»lc> tan l»c 

..*cill l»\ lail .it «»iu: i:«Mil iHJr o/. Ad-hrs.s • 

CHAS. K. hWICHT, I 
Aiial>iicul Chemisi, Wliucllni;, W. Va. 



C 



11. IJOYI), 



ConrtuUiii<^, Minin[5 and ("ivil En<^inoor, 
Wytlicvillo, Virginia. 

The Minor.d Lands of xiouthwcsl Virginia, in thr r.lu«- Kitl-^r, 
Valley, and Apalachiuii Uistrnris a si"K« i.\i. iv. • i.rrcs|MjntUMi« e 
soiit iteil. 



S, 



FlSIIEIl MOlililS, 



Mining" & Civil Engineer; 

Qiiiuniiiiont (C. & (.). It'y), W. Va. 

ineral and other I^ands Surveyed, Mapueil, an<l Rep<»rtetl 
on : Mines opened, surveyed. &j. Is lor.;iled in the Ni.w River 
I'o.d Kt'i'ion 



J 



El). IIOTCHKISS, 

Staunton, Vir<!;inia, 

Consulting Engineer ; 



Kxaniiiits and Ri.ports on ineral ImikIs and their Titles ; 
makes (teolo^^ical ami Topoijniphii-al Surveys, Maps,»H:j\ .M.iy 
!»«.• coiisiiltetl in reference to pnnii.isc of Luuls in Va..iinl W. V.i. 

J.is. T. M.C.rrery. I aleifih C. H. N. M. I owry, Hini. n. 



M 



(•CUEEUV cfe LOWIiV, 



K K A L E S T A T E 15 R O K K R .S , 
Riltigh C. II. ami Iliuton, W. Va. 

Il.ivr for salt: ov»-r '.••p-).i»> am s of lindx-r, iniiit.r.d anel f.inn- 
iiit^ l.tiidN. Tilli''. tx:iiiiine<l .md any iiiforni.ilinn in rc;;aril to 
the resources i»f West Vir^;ini.i cheerfully ;i;iven. 



C 



OAL AND TI.MI5E1: LANDS. 



I ofler for s.dr, on UMst reason. il»lc lenns. an unl»r<.»ken tract o( 



10,001) A(MVS of Land, 



th.tl can l)C rcaililv n'arhed fnnn th*- ( hf<:nu:.ik«* is: Oliin Kail- 
way or the n.ivi;.;.dilc (iiiMt Kan.iwli.i Ri\«.r. -that is ••i»\.-red 
liy white o.ik. liiiiii {Mipl.ir, syraiiU're. hl.tt k ualniil. and oih' r 
valualdr linilM.-r, of l.kr.;e si/e ami I'luc i|u.diiy ; aiul nil llll- 
«lorllll<l l»y thick InnU of r.iniul, -splint, >:. IS, .ind other I lUi- 
iniiiou.i c-'ato, fmiii wlii< h millions (if tons can l>e mined al'0\e 
ihe w iIj-i h vel. I \% ill si-II or aid in iip^ mi/in;; a coin|);iny to 
de\«-|.ip iliis ^ri-al pinperly. I ha\'- full map*, and repi»rts from 
-some ot ttie best mining en'.;iu«.«:rs of the cointry. 

Address I. II. ISUISTOR, 

Martinsl)ur>:, W. Va, 



\ MIIGINIA HOTEL, 
^ Staunton, Viri^inia. 

The *'C)1(1 Reliable.'* The iv»oi>le's Kavorite. 

(yoniplote in all its Apjxxjntnionts. 

'I'he only fii-st-class hotel in the city. Rates reduced to |2.< u 

and $v.s^ P«-r <lay. 
Tmw.S. Davis, Clerk. V JOHN 1). CROWLK, Prop'r. 

T^"AliMIN(;, JIION ORE, AND 
A TIMIIEII LAND FOR SALE. 

On James Itiver, Alleghany Co., Va., 

at Clifton Kor^e, t!ie- junction of the l,l»e.s.ii>cakc & Oloj .in<! 
liiii liOLiii and CHfton Kor^e railw.iys. 'I'rart includes i,.»o<i 
acii.s (if KiKM-iLASS, well iin]>ritv>-{l. J.imes River farm ih^j land, 
line mineral H|irin>;s ; a larj^e Ixxly of sU|>erior pine and oak 
limiter and a hue ilt posit of iron ore (an txten.sion of the n.ited 
Caliie Furnace ImiiIs). Water .-.tipply .ditmdaiit. In a rapidi) 
imjirovinj;, healthy and piciurt:sipie region. Will sell, on reasoii- 
.ihle terms, the whole (»r any part of tlii-> instate. For informa- 
tion, .nldrcss DAVIS A. KAVSKR. 

Staunton Va. 

CMITHEUS-GAULEY 

--^ COAL LAND EOIl SALE. 

\s atlorni'ys fi»r the heirs, we offer f«»r sale, on in'>-.t i<-asoiia- 
hie lei Ills, i<i>t *'H" i.f the",Sieele.<urvcy," the Smilhers-liaiiley 
I'ract, coiuainiiit; 

(),*jr)<> Acros of the Very l>o^^t (/oal Lands 

III the h;.'art o( the (ireat Kan.iwha o.il-ftel I i.f Wc^t Virginia. 
This trac t is on the line of the ('hesa|>eake{4c Ohio Railway and 
on thv uavi^ahle K.inawha River wiure it Ills l»ecn iiupro>edhy 
jhc United States Kn};ineer?>. It has iUvv M Koel of Coal, 
in< hiding ^//i*. Splint. Vnnnel. aiid other v.uieiics, in worka- 
ble l»eiU »//j»»rr th^. loatttr Irtfl. It is covered wiili excellent 
iimlier. It adjoins the lands of ihe note<l Cannelton I'oal Co. 
Mid those of l'. r liuntini;ton, President of the Chesape^ike & 
>hio Kailw.iy, which are parts of the s.iine survey. We refer to 
lie March, i8Ni, No. of "I he Virv;itiias Mining Journal" for 
lescriptioii, in.ip an I coal sections df this tract, and invite cor 
espmnlencc for same and for terms. Address 

G. M. & W. R. HARRISON, 
Htauntou, Virgiuia« 



A 



H. W. Sheffcy, Pres Davis A Kayser, Vice-Pr«. 

W. P. Tanis, Ca.shiur. 

IKJUSTA NATIONAL BANK, 

Staunton, Virginia. 

Colleitions in Vir,;inia and West Virginia promptly attcmlcd 
to and remitted on day of payment, at lowest rates of exchani^e 

.New \ (»rk C )rres|Kmdent Chemical National Rank. 

Rahiniore Correspondent, Fanners' and Merchants' Nat'l Hank. 
Ciuciiiii.iti Corresjiondent Merchants* National Rank. 



Jc.lin Kcliols, President. Ro. W. Rurke, Vice-President. 
Thos. A. I'ledsoe, Cashier. 

XTATIONAL VALLEY BANK 

^ ^ of Staunton, Virginia. 

Designated Depositor) and Financial Agent 

of United Stales. 
Capita; Ctocl:, $200.000 ; Lvplu aad UnliTiaed Proflts. 1200.000. 

.New \(>rk t.'oriespondcnt NatioiiulPark llaiik. 

.New Voik CorresjMuidciit Hanover National Riiik. 

li.iltinuirc (..orrespiHidciit, Farmers' and Menhints' Nat'l Hunk. 
Ciuciiiiiati Correspondent First National B.uik. 



W 



UiE TRAMWAYS. 



Th'j most econoiniial system f«»r the tmns|)ortat on of ores, 
Cd.il, hiinlM-r and agricultural pr< id nets, - otpfClaUT ftdipttd fOT 

carr}i££ coals from ;ho ITov SiTor aad lasavhaCoal-fl'Idi ia 
plaso ox laciinc:, or across tho BiTsrs to the Railway, in phet J 
Jrid^es. I t>ey a\(«id grading^, cuttings <ir embauKnients, aie 
not .ttlcctid by ilood.s wr <% tow Iiii. lines of i in 3 are adinisnaMc 
I'hey cm be used to transiiiil power as well as material. 
.Nciid for c<«tiiual«.-s and other infoimation to 

1!1K .\MKKiCAS 'A'lltK MIM'K TllAMWAV fVl . 

3i8 Walnut Street, Pliiladclphia, Pa. 



R 



ESIDENCE 

IN STAUNTON FOR SALE. 



1 offer fi>r Sale the lC*:sidi.nce nf .Mrs. Virginia R. Donachc, 
!ri»niiiig on three of the priiicip.d ^irirets — .Main, 1^-wisand Fr««i- 
i-ri( k III iininevliale proximity to businrs>, churchtH, schools. 
etc. The improvein«:iits are first -cl.i'-s, and the proixTty one ol 
lb.- beii, if n.)t the very best in til : city, (.-ither as a home or .•» 
s|Kculativc invirstmcnt. It wdl l>e subdivided if not sold as a 
whole. Kxaniiii.ilion invited. 

Torlu«: — T«.n i>cr c»:nt c.xsh , .tinl b.iKincc at one, t wo, aud 
three yi.ars, wiihscnii annual inierc-st 

THOMA.S D U ANSON. 



^T^iiE VALLEY VIRGINIAN, 
X Staunton, Virginia. 

S. M. Yosr ^: Son, Proprietors. 

Terms: J2.00 per year. 

TiiK VinciN'MN is .nn independ'*nt Reptiblicnn newspaper, 
dcvot(i| prim i])a ly i«i tlieintei<sts of ttie (.treat Valley, and Min- 
• r.d Kcmoiis ad ac nt tinrrelo. Its circulation is larger than that 
of .my oilier we. kly in.wspajK'r publisheil in Virginia. As an 
.tilveiti^ing mi-d.uin. e>peci.illy fur f.irming, grazing, and mine- 
r.d laiiiK. t^v.., it h.t^ no supeiior. Partii.s desiring lo buy orsell 
rt-.d eotaie will fiiul it to their advant.ige to make use of its col- 
iiniiis. Si>ei-iinen copies fiee. 



^T^lIE '^STAUNTON SPECTATOR," 

X l.i'> E. Mji'hj street, 

Staunton, Virginia. 

Tl..- "I'l'iccrAron" is published every Tuesday nioniin^, nt 
Staunton. .Xugusia county, Virgini.t, and is the best atlvertising 
ine<liuiii in th>- inti ri^r of the State. 

The "Spe* t.it.ir" w.is the first pajHrr established at this olnce, 
nearly a i-i-nlury ago, and it is now in its 57th volume, uiitiur its 
preh nt title. Its li>t of subsi.rilKrs is larger than that of 
any otln 1 pa|>er wi.*st of the Blue Ridge, and is, thercf«»rv, the 
Imv,! .id\eitisiiig me Inun in the V.dley of Virginia, or in West 
Viiijiiii.i. Address "SiAiiNn»N Si'K( iator," 

Suiunton, Virginia. 



A E. MILLER, 
-^^^ Staunton, Virginia. 

Wholesale and Retail Ik-alcrin 

Hardware, Cutlery, <fec., 

t;.«>.,Miuers' TcMils antl Supplies of all descriptions. Onkm 
promptly fdbd. __ 

YNCIIBURO IRON, STEEL, 

AND MINING COMPANY. 

Works at Lynchburg, Virginia. 

Manufacturers of Hrir and I,<M>p Iron, Railroad Rpikes, Fish 
Plaits, and Holts AKo, oiachineWork of all descnptlon.<(. 

S'MM'i Iti^ - -I'l-xst Furnace ami Rolling Mill Machinery, 
Hyilraulic Cotton Screws, Mining Maihinery and Bridge Woik 
of .dl kinds. Office, 31V) Walnut Street. Philadelphia. Pa. 



I 



T. null APR BKOWN. 



P. W R. RF.Al>. 



r\ W. R. READ &C0., 

Dealers nml C«>mnilHAhin M«*ivhaiiiH in 

O R E S , METALS, & c . 

Native and Foreign Iron, Manganese and 

other Ores. 

20r>i W:ilnnt Street, PIIH.ADEf.PIIIA. 
Onico lu Nt^w York, U'i Pt*arl Street. 
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Devoted to the Development of Virginia and West Virginia. 



Vol. I, No. 9. y 



Staunton, Virginia, September, 1880. 
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By Jed. Hotchkiss, - - - 

A.t 343 IC. Main St. 



Editor and Proprietor, 

StavmtOTis "Va. 



Including postage, jwr year, In advance, $2.00. Slnf^le numbers, 2fi cents. 
copies, ^.00 per 100. Back nunibert*, from the QrHt, can be had at 25c each. 
A^TerilalniTv per Inch of length of single column (3 columns U> a page, tis on 
adTertlBlng pages), one month, $2.50; two mouths, |4.00; three months, $5.50; six 
months, $7.00; nine months, $10.00, and twelve months, $12.00; payable in advance. 

SpeelHieii Bfnmbem of this Journal are sometimes stmt to parties supposed to 
hATO an Interest in the development of the Virginias, or a desire to be informed In ref- 
erence to their resources. Improvement, etc.; they will please consider this an invita- 
tion to become subscribers and so help to sustain a paper devoted to their Interests. 

On sale at Hunter k Ck>.'s Bookstore, Main Street, Staunton, Virginia. 



iffiwiTig Statistics of the Virsrinias for the Tenth Census —Gold 
and Silver have been withdrawn from the list of Bul)Btancc8 published in our 
August number ae those of which Maj. Jed. lIotchkiBs is gathering the Btatis- 
tlcs in these States, — a special agent has been appointed for those metals. 
Nor does he gather the statistics of coal mines of which Uie entire product i» 
eokdd^ though he does of all others, even of the small ones mined for home 
and neighborhood use. 

In gathering the statistics of these substances — Apatite, Asbestos, Arsenic, 
Ajphaltum, Antimony; Barytes, Buhrstones, Borax, Bismuth; Cliromc, Co- 



8. S. Nortliington of Petersburg ; F. F. Bowen, of Danville; and James Alston 
Cabell, of Richmond; in Va.; and Dana L. Hubbard, of Wheeling, W. Va. 



Iron Ore. — ^A vein of Ma^cnetic iron ore, called the "Shepherd" vein, from 

3.5 to 4 fl. wide, yielding 64.1 per cent, of metallic iron, is said to have been 

opened 4.5 ms. west of Ca Ira, on the Buckingham road, in Buckingham Co.» 

bait, Copper, Corundum and Emery, Cements (Hydraulic) ; Fluor Spar, Feld- y^ Another vein, from 10 to 20 ft. thick, is reported to have been uncover- 



spar (for potash); Grahamite, Graphite, Gypsum and Plaster, Grindstones, 
Olaas Sand, Green Sand ; Honestones, Hydraulic Cement ; Infusorial Earth, 
Iron Ores, Iron Pyrites ; Kaolin ; Lead, Lignite, Lithium ; Manganese, Mica, 
MUlatoneB, Molybdenum, Mercury; Nitre, Nickel, Novaculite; Ochres; 
Pest; Quartz; Roofing Slates, Serpentine, Slate, Slate Pencils, Soapstone 
(Steatite), Soda; Talc, Tin, Tungsten ; Zinc;— Prof. Raphael Pumpelly, the 
Expert Special Agent in charge of Statistics of Mining industry east of the 
Miasiflsippi, instructs, (August dlst, 1880,) :— 

Ist. Collect specimens of raw and finished product of each grade, to be 
careihlly labeled and sent to his office, 

2nd. Enter in the note books : — (1) A description of the method of mining 
or quarrying ;— (2) Of the method of preparing the material at the quarries 
for the market ;— (3) The name of the geological age of the material ;— (4) The 
names of the associated rocks ; — (5) The form of the deposit ; — (6) The manner 
of the occurrence of the material in the deposit ; — (7) The distinguishing 
characteristics of difierent grades and the methods used in testing qualities. 

In reference to the small neighborhood diggings of coal, where the prod- 
uct la worth less than $500 a year, it is important to have the facts so that 
the acent can report, by counties, (1) The amount, and (2) the value of the 
coal 80 mined; and also (1) The method of working these mines; (2) The 
\t\nA of labor ; (8) The usual wages paid ; (4) Under what circumstances they 
are worked and under what they are idle. 

It la proposed to construct a Map shewing in detiul, the Movement of the 
Iran Ores of the Country to Meet the Coal, For this purpose it becomes neces- 
saiy to obtain a statement of the ore used at each Furnace, Forge, or Direct 
Process works, during the year ending June 1st, 1880; the Jiames and loca- 
tions qf the mineSf and the aggreffote amouTU from each mine. — This has refer- 
ence to Total Consumption^ and includes all ore smelted, without reference to 
the state where mined. 

Owners and managers of mines, furnaces, Catalan forges, etc., will confer a 
great ikvor if they will send me any of this information. 

In reply to an application to the Census Office at Washington for the re- 
turns of population of the counties of these States, the Superintendent in- 
forms us (Sept. 8), "That the population of Virginia and West Virginia for 
1880 has not yet been ascertained, but when it is, the information will be 
sent at the earliest practicable date." — We desure to present our readers the 
population of the counties of Virginia in Natural Grand Divisions, as in 
Hotchkiss' Summary of Vu-ginia, for the last three decades, 1800, 1870, and 
1880, with comments on the changes and movements of our population ; but 
phall not do so until we have the offldal returns for 1880. None of those that 
have as yet been published are such, 

The following Special Agents have been appointed in Virginia and West 
Virginia '*to collect the Muiufiacturing Statistics of their respective cities;" 
K P. Morris of Norfolk and Portsmouth; D. M. Dabney, of Lynchburg ; 



Blast Furnaces. — ^The new Ferrol Furnace, of the Pennsylvania and 
Virginia Iron and Coal Co., Augusta county Va., Maj. J. F. Lewis Supt., was 
lighted by Mrs. Lewis at 10 p. m. August 3l8t, and is making a good run. 
It is making 15 tons per day, getting 40 per cent, from the ore put in. — 
The Quinnimont, W. Va., Furnace of the same Co. whicli Mrs. L. lighted 
over 22 months ago is still running. At this furnace they are mak- 
ing thirty tons per day. May the same "good luck" follow the 
blowing in at Ferrol.— The Bufialo cfap Furnace was ready to blow in on 
Sept. 1st, but the high water did some slight damage that will delay a few 
days. — Pittsburg, Pa., and Youngstown, Ohio, gentlemen, among them Caleb 
B. Wick of the lattei' place and Mr. Wilson of the former, have made a con 
ditional contract for the purchase of the Rippetoe iron ore lands, just beyond 
Bufialo Gap, Augusta Co., Va. It is understood that these gentlemen will 
erect a first-class furnace there, between the Bufialo Gap and Ferrol fur- 
naces, as soon as their purchase is perfected. 

The James River Steel Works, above Lynchburg, Va., began on the 6th, 
rolling the iron for the Va. Midland R. R. bridge over the James at Lynch- 
burg, says The Virginian, 



ed by P. A. Hubard on the waters of Whispering Creek, in the same county, 
some 3 miles west of and parallel to the "Shepherd" vein.— Prof. Shaler and 
party have examined the region of Willis* Mountain and called attention to a 
rich outcrop of Magnetic iron ore in a ridge a half mile east of the "Shep- 
herd" vein, on the line between R. T. Hubard and J. J. Guthrie, which has 
been traced for nearly a mile. — Farmm'lle Mercury. (A reference to the arti- 
cle on the Arcliaean Iron Ores, in this numbjcr, which we have compiled fh)m 
Prof. Rogers' reports, will show that all the above "finds" were "found" long 
ago by Prof. Rogers. We trust they will not only stay "found" but also 
prove a valuable "find" now that men are beginning to know that our min- 
eral wealth has a commercial value. — ^Ed.)— Mr. Sadler is now delivering on 
the C. & O. Ry., at Backbone, 20 miles west of Low Moor, 6,000 tons of lump 
ore from the "Stack" mine near that station, which he has sold to the Low 
Moor Iron Co., and which the railway is delivering and adding to the large 
"stock pile" that Company is accumulating preparatory to blowing in their 
every- way first-class fUmace a few days hence. 

Gk>ld. — Prospecting on and near Brush Creek in Montgomery and Floyd 
counties, Va., develops pay earth over a considerable area. Capt. J. T. Hart, 
of Martin's, Va., for himself and associates, has just purchased, of John Wal- 
ters 7 acres of gold-bearing land for $200 per acre ; of Cummings and Wim- 
mer (?) 15 acres for $4,500; of John Whnmer and Charlton 88.15 acres for $11- 
695 ; and of Sallust Lawrence 12.8 acres for $200 per acre ;— so writes us Maj. 
Wm. F. Guerrant, August 30th.~The Floyd Reporter of Sept. 10, states that 
the gold discoveries on Laurel Creek, in Floyd county, are proving valuablei 
the yield more than doubling the richest on Brush Creek in Montgomery. — 
The old Gamett and Mosely mine, 3 miles west of Willis* Mountain, in Buck* 
ingham, is now worked energetically by the Morrow Co., — sajrs the FarmvUU 
Mercury, 

The American Manufacturer and Iron Worlds of Pittsburg, Pa,, 
in its issue of Sept. 3rd, copies in full, and with the courtesy of 
credit that it never forgets,from our August number, articles on the 
"Excelsior Iron Mine'* and on "The Bedford Iron Mining and 
Manufacturing Company," thus giving them the benefit of its wide 
circulation among all the iron-workers of the country. 

Zinc— A correspondent says. Zinc ore has been found on Roanoke River, 
about 2 miles above Alleghany Springs, Montgomery Co.,Va., near the west- 
em foot of the Blue Ridge. 

Asbestos, of fine quality, a correspondent writes us, has been discovered 
on the Blue Ridge, near the line of Floyd and Franklin counties, about 20 
miles fh>m Christiansburg* 
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Sketch of the Present Condition of the Great 
Kanawha River Improvement. 

Written for Thb Viroisias, 
Bj Lieut. Tbonuui Turtle, of the U. S. EcgLDeers. 

The object of the proBent improvement of the Great Ka- 
nawha River, in West Virginia, is to obtain a constant navi- 
gable deptli of at least 7 feet from the coal-field of the Great 
Kanawha to the Ohio lliver. This object is to be obtained b' 
a series of dams with locks from the upper limit of this coal 
field to the mouth of the river. The (fains, from the foot of 
Faint Creek shoal upward, are to be the ordinary £xed dams, 
and all navigation tnroagli them will have to pass through 
the locks. Tne river below these fixed dams is to be improved 
by the construction of locks with movable dams ; when the 
stage of the water is low, boats and barges will pass 1 
the locks, but when the stage of water permits navigation in 
the open river for heavily laden boats all traffio will pass un- 
impeded through openings in the datns, provided for that 
purpoae. 

The movable portion of each dam consiste of a series 
of wickets 3 ft. 4 inches in width and about 13 ft. m height 
fwooden frame work) rotating about their middle line, 
t. s. half way of their height. At this point of rotation, when 
rused, each wicket is supported by an iron iraino-work which 
consists of a prop supported at its lower end, and of a "horse" 
formed by two upriglits which act aa ties to overcome the ten- 
dency of the entire system to rotate a.bout the lower end of 
the prop, — a cross-heaa, paBStng through the head of the prop 
and the two uprights ot the liorse, working loosely in the 
former, forming a jonrnal, and fixed to the horse, has its ends 
embraced by journal boxes in the frame work of the wicket. 
The wicket is thus free to swing on the line Jiatf way of its 
height. The horse has an axis of rotation, at the lower ends 
of its uprights, in jonrnal boxes which are lirmly anchored in 
the masonry of the foundation, as in the dam near Brownstown, 
or to the s<Mid rock by wedge bolts, as in the dam below Cabin 
Creek shoal. The centre of pressure being two-tliirds the 
depth of the water from the surface, and the wicket when up 
resting against a sill at its lower end and against the cross- 
head at its middle point, the equilibrium is stable until the 
water in the pool rises to a certain height above the top of the 
wicket. If, however, the prop be deprived of its point of sup- 
port at its lower end, the entire system is free to rotate down 
stream about tlie lower axis of rotation of the horse. The 
wicket will then settle down to the floor of the pass and the 
entire depth of water lying above will bo available for naviga- 
tion draft, Tho level of the wicket when down, with reference 
to the water surface, is lower than the crests of the shoali 
the vicinity, so all the draft that can be taken in tho river will 
clear the pass fioor. 

The props of the pass wickets are deprived of their supports 
by pulling them siaewise by two rods which are operated by 
Rearing in the wall of the lock at one end of the pass and in 
the masonry of a pier at its otiier end. 

Up stream from the wickets is a movable bridge formed of 
trestles about 1 7 feet in height. These trestles wlien upright 
are joined at their upper ends by "T" beam rails. Upon the 
railway thtis formed a car and winch travel for raising the 
wickets when down, A chain attached to the butt of the 
wicket and passing round the drum on the winch is wound in; 
this operation raises the wicket, with its end and lower side 
only exposed to the force of the current, by causing the horse 
to rotate up stream about its lower journal. The prop, in the 
mean time, sliding on the floor in a groove, finally falls into its 
rest against the ''heurtcr," an iron abutting piece fastened to 
the floor. If now the chain bo secured to tho trestle the 
wicket may be kept swung to about a horizontal position and 
it will, while so swung, contract the water-way but very little. 
In this manner all the wickets of the pass may be "placed on 
the swing" without creating a "head-" or "back-water" to im- 
pede tho raising of the last wickets. All the wickets being so 
placed the chains may, successively, be detached from the 
trestles and the wickets permitted, one by one, to swing down- 
ward until they rest against the sill. In this operation the 
winch is again used ; the chain is attached to the drum, hauled 
taut, detailed from the troetle and tlicn unwound firmly, so 



as not to permit the wicket to swing against the sill with a 
shock. The wickets are thus "righted," one by one, the paaa 
is closed and a dam is formed. 

The passes on the Kanawha consist of 62 wickets. When 
these wickets are down the opening in the dam is 24S feet 
wide. Between each two wickets is a space 4 inches in width. 
When the river is very low these spaces may be covered, 
making the dam as "tight" as necessary. 

When the dam is opened the rails are removed from the 
trestles, one set at a time, and the trestles are rotated across 
the current, about their lower ends in journal boxes, and lie 
upon the floor of the pass out of the way. The tops of the 
trestles are connected Dy chains so that one being raised the 
chain of the next trestle is brought to tlie tup of the bridge by 
which this next trestle can be raised. 

The lock and pass occupy about half the width of the 
stream. The remainder of the width is occupied by the 
"weir," extending from tre pier, mentioned ahove, to the 
abutment. The weir consists ot" a masonry founJ&tion from 
the bed-rock to within 5 or 6 ft. of the level of tho top of the 
dam. This 5 or 6 feet is occupied by a movable dam having 
wickets and trestles similar to the p;iS3, but of less height. 
Tile movable top of the weir provides escape for the surplus 
water at the stages when tho river ia not suJiiciently high for 
the pass to be opened. The top of tho weir wickets are at the 
same level as the tops of the pass wickets. The aim is to pre- 
vent the water in the pool from rising higher than tho tops of 
the wickets and still keep the pnol at the proper height to give 
the required depth upon the inilre-fill of the lock above and 
on the crests of the shoals between. IIow this is done ie 
shown by the following instructions to the lock-keepers for the 
regulation of the levels of the pools ; 

"To regulate the levels of the pools.— At dead low 

water all the wickets of pass and weir will be up, with a cer^ 
tain number of joint covers over tho spaces between the pass 
wickets. At this stage the pool must be kept level with the 
tops of the wickets. Whenever the dam is up the winch will 
be kept habitually upon the weir bridge. When the river 
commences to swell, remove sufficient joint covers to reduce 
the level of the pool to tlie top of the wickets. 1 f the removal 
of all the joint covers be not suflicient to reduce the level of 
the pool to the top of tlie dam, the wickets of the weir mast 
be placed 'on tlie swing' in sufiident number to keep the pool 
down to its proper level. When the river is falling, a number 
of weir wickets being 'on the swing,' it will be necessary to 
right these wickets, one by one, to keep the pool up to its 
proper level. When all the weir wickets are righted, if the 
pool still continues to fall it will be necessary to placo joint 
covers upon the pass wicketa." 

The weir is again of service when the operation of raising 
the pass wickets is in progress. — The following instructions are 
issued to lock-keepers : 

"Order of Operations in Raising a Dam. — After a 

flood, or at the end of the high-water season, the dam is to be 
raised. Ordinarily instructions will be awaited, from the en- 
gineer in charge, to begin. 

The preliminary operations may begin when the seats of tho 
trestle bridges are exposed. 

First. The foot-bridge of the weir will bo raised, planked, 
and tho winch placed upon it. 

Second, The wicketa of the weir will be raised and kept 'on 
tlio swing.' 

Third. The foot-bridge in the pass will bo raised. This will 

it be done till navigation in the open river is to bo aban- 
doned. The engineer in chaise will give notice of thia pe- 
riod. 

Fourth. The wickets of the pass will be raised and 'kept 
upon the swing,' 

Fifth. The pass wickets will be righted. 

Sixth. The wickets of the weir will be righted, one by one, 
i may be neceswiry to keep tho pool at its proper level.'' 

It will Ijc seen by the above instructions that when the pass 
wickets are about to be raised, tho weir is practically open for ■ 
the discharge of the stream, and as the righting of the pass 
wickets causes a "head-" or back-water," the open weir insures 
escape for the water and prevents too great pressure against 
the pass wickets whilst the men are handUng tlicm. 

The axis of rotation of the weir wickets is also above lh0 
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point two-thirds their length from the top, to insure stability 
when the water is as high as the tops of the wickets ; but is be- 
low the middle point, so that their equilibrium may be de- 
stroyed, if the pool rises much too high, and the wickets tip 
spontaneously while the pass wickets are yet in a condition of 
stable equilibrium. This insures an automatic lowering of the 
pool, if for any reason the keepers should fail to swing the 
wickets of the weir. At time of high water the wickets and 
trestles of the weir should be lowered. 

The movable dam at the head of the Charleston pool (Dam 
No. 5), is now (August, 1880,^ practically ready for use, and 
the passing of boats through tne lock has commenced. The 
poolformra by this dam, which overcomes Cat-Fish and Witch- 
er's Creek shoals, is 6} miles in length. It will enable all the 
coals between Cabin Creek and the head of the Charleston pool 
inclusive, and from Witcher's Creek and Fields' Creek, to 
reach the Charleston pool at all seasons, — through the lock, if 
the water be low, and through the pass, without detention, if 
the river be sufficientlv high. 

The Charleston pool is an important point to reach. It bears 
tha same relation to the Kanawha coal-field that the harbor 
at Pittsburg does to the Monon^ahela coal-field. This pool is 
about 10 miles in length, with sufficient depth, throughout 
nearly its entire extent, for the harboring of heavily loaded 
barffes and boats at the lowest stags of the river. 

ftom the "Great Falls" of the Kanawha to the foot of Paint 
Creek shoal, the river falls an average 3.5 feet to the mile ; 
thence to the head of the Charleston pool 1.5 feet per mile ; while 
from the lower end of this pool to the Ohio the fall is only 
0.8 of a foot per mile. From this pool boats drawing 5 feet 
can run out to the Ohio on an average of 209.8 days in a year 
(average of 7 years) ; and those drawing 6 feet, can run out 
on an average of 159.5 days per year.— This compares favora- 
bly with the Ohio Kivcr at Pittsburg, whereon an average (22 
?ear8) the Ohio river is 155.9 days in the vear above 6 feet. 
'he Ohio at Pittsburg is 80 days per year below the 3 leet stage, 
while the Kanawha at Charleston is but 51 days below that 

Bt^. 

The movable dam just below Cabin Creek shoal (Dam No. 
4) is also practically ready for use, and boats are now being 
passed through the lock. The pool of this dam, which over- 
comes Cabin Creek shoal and lEtauseman's ripple, is 6.2 miles 
in leuj^, and, with the Brownstown dam, will permit all 
coals, m>m the foot of Paint Creek shoal (21.4 miles above 
Charleston) to Cabin Creek inclusive, and from Kelley's Creek, 
to reach t^e Charleston pool at all seasons, through the locks 
or through the passes, according to the stage of the river. 

Lock and dam No. 3, at the loot of Paint Creek shoal, are 
BOW in process of construction, and it is expected that they 
will be complete for low water next year. This dam is not 
movable. The lock is of 12 feet lift. Locks 4 and 5 are of 7 
feet lift. The abutment of Dam No. 3 is complete, and the 
delivery of the timber for the dam is in progress. The mason- 
ry of the lock is entirely huilt to above the ordinary stage of 
tne river, and the setting of the coping of the land wall is 
about to b^n. Thepool of this dam will overcome Paint 
Creek, Windsor and Hunter's shoals and will, with dams Nos. 
4 and 5, below, permit all coals, from Cannelton to Paint 
Creek, and from the tributary streams between these points, to 
retftch the Charleston pool at all seasons. 

Possession is about to be obtained of the site for lock and 
dam No. 6, about 4 miles below Charleston, and the lock will 
be placed under contract this season. The pool of this dam 
will back the water to No. 5, about 13 miles, and will in- 
crease the depth upon the mitre-sill of the lock, just above 
Charleston on Elk River (Elk Eiver Manufacturing Compa- 
ny's^ to 5.95 feet. 

Tne site for lock and dam No. 2, near Cannelton, will soon 
be obtained by purchase or condemnation, when work upon the 
lock will b^n. The pool of this dam will overcome Lykens' 
shoal and will extend up to the foot of Loup Creek shoal, 
about 31.5 miles above Charleston. — When this lock and dam 
are built, all the coals from Loup Creek and below can reach 
the Charleston pool at all seasons. 

Already inquiry has been made by the Qapiley River inter- 
ests to learn when the Kanawha will be slack-watered to the 
Oreat Falls. To do that it would be necessary to build lock 
and dam No. 1, which will be required when the Great Ka- 
nawha becomes a link in the ^^central water line." As this 



latter project has not been entered upon, the construction of 
lock and dam No. 1 on the Kanawha is not now contemplated. 

Thomas Turtle, 
First Lieut. U. S. Engineers. 
Charleston, W. Va., August, 1880. 

Broadway, Rockingham County, Va., on the line of the Valley 
Branch of the great Baltimore & Ohio R. R., is very properly call- 
ed an "enterprising little town," by Prof. Campbell in the interest- 
ing, valuable, and suggestive article on the "Resources of ''Brock's 
Gap,** one of the regions tributary to this village, that, with a most 
excellent geological section, he contributes to this number of The 
Virginias. 

Broadway is one of the scores of attractive and flourishing villages 
that have developed along the lines of the Virginian railways in the 
last ten years. Situated at the junction of Linvill's Creek and the 
North Fork of the Shenandoah, near the middle of the Western 
Central Valley of the Shenandoah — (See its position, on the Geo- 
logical Map, in The Virginias of June last, just over the last letter 
in the word "Rockingham,")— it has all the advantages that result, 
and will result, from being the depot of a rich surrounding lime- 
stone region, and also of a large area of Apalachian country abound- 
ing in resources as yet mostly undeveloped. Linvill's Creek is a 
springs-fed perennial stream, and the North Fork has a large gath- 
ering ground on the lee side (so far as the most rain- bearing winds 
are concerned), of the Shenandoah, or Great North Mountain, a 
range that has an average altitude of over 4,000 ft., (3,000 above 
The Valley at Broadway), making it, at the same time, a shield 
against the cold winds from the northwest and a barrier to arrest 
the water-laden winds from the southeast and condense and gather 
their waters to make full-volumed the streams that flow from it. 
From Broadway upward both the Creek and the River fall at the 
rate of 40 feet or more to the mile, so that a slight dam across 
either, a mile away, would afford a *'head** that would be over the 
tops of the buildings along the railway. Some of this great water- 
power is now used, most of it runs away. The mountain country, 
having its outlet along North Fork and through Brock's Gap, 
abounds in white pine, tulip-poplar, the oaks, and other timber 
trees ; the logs from these could be easily ''flushed" to Broadway 
and its fine water-powers, giving it abundant advantages for a lum- 
ber making centre and the manufacture of articles made of wood. 

The piles of chestnut oak bark that are always awaiting shipment 
there suggest that the half dozen mountain ranges in sight abound 
in this best of tannin-furnishing trees, and that great tanneries 
could be profitably located here, or at the mouth of Brock's Gap. 

The near mineral resources Prof. Campbell has sufficiently men- 
tioned. An inspection of the Geological Map of The Virginias 
(see our June No.) reveals the fact that it is less than 50 miles, as 
the crow flies, from Broadway Depot to the famous Cumberland 
coal-field ; and those familiar with the topography well know that 
there is a perfectly feasible route, for a railway that shall have mod- 
erate grades and a length of less than a hundred miles, hence to that 
great bed of superior coal, and through a region rich in timber, 
mineral, cattle and other wealth. In fact this place is nearer, by a 
feasible route, to the great coal-field than any other in The Valley. 
The enterprising men of Broadway procured from the last Legisla- 
ture of Virginia a charter for a railway in the direction indicated, 
and the free railroad law of West Virginia will give them right of 
passage to the coal-field, Cumberland or elsewhere. The same 
charter conve)rs the privilege of extending this railway to Washing- 
ton, D. C, on the north-east, and to the city of Petersburg, Va., on 
the south-east. From our local stand-point we sec that a line from 
Broadway to Cumberland and its coal-field would give to Staunton, 
by the Valley RR. and that line, a short and quite direct route, not 
only to that important railway centre and its stores of coal, but also 
to Central Pennsylvania and to Pittsburg. 

We think the day is not distant when a railway will follow the 
North Fork of the Shenandoah, through Brock's Gap, to its head, 
then down Lost River, thence by *'The Glades" to Romney, and 
thence down the South Branch Valley to the B. & O. RR. or across 
to Keyser on the same railway. Nature has opened the way by 
eroding the valleys and cleaving the mountains. 

We commend ^Broadway to those seeking favorable locations for 
the manufacture of iron, lumberi leather, etc. 
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Tlie Gold Regions of the Atiantie States.— In June, 1834. James 

Dickson, F, G. S., of I^ndon, Kngland, wlio had spent tliree years 
in examinations of the gold btlt extending from the Rappahannock 
River, in Virginia, to the Coosa River, in Alabama, read an elabo- 
rate i>aper before the Geological Society of Pennsylvania, which 
was published in its "Transactions," which he styled "An Essay 
on the Gold Region of the United States," meaning thereby thi 
gold belt of the Atlantic States, for no other was then Icnown. 
Among other things, he called attention to the fact that "some 
had succeeded and others faik^l in mining operations;" that the 
advantages of this mineral region are "thick forests, navigable 
rivers, inland seas and bays, cheap machinery, a well organized 
and numerous population, and, sbove all, a stable government a 
institutions, a mild and genial climate and great agricultural pr 
perity, — the necessaries oflrfe being within the reach of all," a 
therefore "that iflheoresand mines here are equal to, or as |)ro<luc( 
OS those elsewhere, then they are superior." 

He had visiteil the gold mines of many regions, from those of 
Russia to those of the Spanish colonies, and staled that "There are rich- 
er oresof gold and diluvial deposits here in the United States than art 
10 be met with at Gorgo Soco in the Brazils, or in the Uralian chain 
of mountains," He had met in the United States, "principally ii 
Virginia, numerous instances where the weight of specimens of solid 
gold, and their character had been much superior to any of those 
he had met elsewhere," 

He said that "only the lower mineral belt is met with in Virgin- 
ia," but just what he meant by that he did not explain. "Felt 
sure that these gold deposits are from the decayed gold-bearing 
veins. Found the richest mines where water-courses run al 
the strike of a vein. Thought j6-millions of gold had been taken 
from these mines, and that the most of that had gone abroad 
for jewelry." 

Said "the gold leads of the United States had not been fully 
plored, as the greatest depth of shafts did not exceed 150'. Veins 
are abandoned on too slight grounds." "In Virginia, where the 
granite and talcose slate form the respective walls of the vein of 
quartz containing gold, masses of decomposed granite are to be 
found sometimes in the slate of the opposite wall and vice versa 
s:ams of red clay also traverse the respective walls. In fact the 
whole of the formation is in a crude and confused state. The vein 
itself consists of disjointed masses of ore with seams of clay inter 
mingled; its dip and inclination varying from one point of the 
compass and from one angle 10 another, every 4 or 5 ft, in depth 
or horizon tality. One fact is apparent, the formation has been once 
softened by the superincumbent water, from a depth varying from 
50 to lOD ft,; that it has been almost in a state of suspension in 
water, as the muddy sediment of a pond ; that while it continued 
in this state, it has been frequently violently agitated and waved to 
and fro, like a field of grass in a high wind ; and that these various 
changes in the position of the vein and the lead itself, thus origi- 
nated, is self-evident." 

"When the gold loads consist of auriferous vein ore, or a quartz 
vein containing a large proportion of sulphuret of iron and native 
gold, changes have taken place above the depth of 100 ft., which 
could alone have originated in the action of water for a lengthened 
period on the sulphuret. The pyritical cubes have been converted 
into brown, red and purple hydrates of iron ; sometimes a cube is 
found only half decomposed. In the centre of the solid quartz it- 
self, cavities are met with resembling a honey-comb entirely empty, 
but which bear the impress of the shape of the pyritical cube, and 
coating richly the interior of each minute cavity is found a quantity 
of gold. There is one point clearly shown ; it is, that all the gold 
which is obtained by amalgamation from these pyritical ores of 
gold is that portion which has been disintegrated, and left isolated 
in its native state by the decomposition of the sulphuret. The res- 
idue of the metallic sulphuret, if collected and concentrated, would 
yield and does by exi)eriments frequently repeated by the writer of 
this essay, afford a large portion of the precious metal by fire assay," 

"Pyritical ores of gold constitute the mass of the loads of Colom- 
bia, the Brazils and the United States; if then a process was em- 
ployed which would in the first i)lace obtain by amalgamation nearly 
all the disintegrated gold, and the balance of metallic matter was 
concentrated, many rich mines which at present are considered to 
consist of very intractable ores, would yield vast profits." 

He then treats of the processes in use for extracting the gold. 



Personal, Seologifialete., for AngDst— Prof, J, L, Campbell has 
been making a geological exploration of the Rich-Patch chain of 
mountains, in Alleghany and Botetouri counties, Va., the 100 
square miles of iron land extending southwest from Clifton Forge, 
the junction of the Chesapeake & Ohio and Richmond & Allegha- 
ny railways and lying in a triangle between those roads. This is 
one of the most remarkable, and has and will continue to be one 
of the most productive (>o« (9r.f regions in Virginia, including, as 
it does, the great iron estates known as Clifton Forge, Kayser's, 
Callie Furnace, Reynolds, Parsons or Alleghany Coal and Iron 
Co,, Low Moor Iron Co. of Va., H, Robertson, lx)w, and Roar- 
ing Run Furnace, — nine great iron prof-erties, any one of which in 
Pennsylvania or Ohio would be considered a great fortune. In 
some future issue of Thk Vik(,;n-[as we shall have detailed reports 
on this region, lully illustrated by maps and geological sections, — 
One oi Prof. Shaler's parties, consisting of G. H. Squier, in charge, 
Ro, Swift, and L. B. Scjuier, is now in Botetourt county, having 
completed the geological survey for the Richmond & Southwestern 
Ry., from the border of the great coal-field in Russell to the Blue 
Ridge. His [arty that started from Chandler (Gloucester Point), 
will meet this one at Fincastle about the 15th of September. — Maj. 
Morrison, of the Virginia Militry Institute, l^xington, Va.,and 
Hugh Blair, Estj., of Richmond, Va., have been making geological 
observations around Richmond, and the latter has published in 7%e 
Staniiarii (the sprightly and every-way successful literary, histori- 
cal, etc, weekly of J. Watson James, Esq.), a very valuable "Dis- 
course about the geology of Richmond," which we propose to re- 
produce in The Virginias, along with some other papers on the 
same subject, that, with fine illustrations, we have in hand await- 
ing room. 



Lieut. Turtle's article on The ImproTement of 
the Great Kanawha Biver ii* illustrated by the following 
figuree, the execution of which was bo delayc-d as to prevent 
ttieir introduction in the text. 

We are ander many obligations to this every-way capable 
and eSicietit ofiicer for this timely contribution. It is a matter 
of daily repeated regret* among the substantial citizens of the 
Kanawha Valley that Lieut. Turtle has been taken from the 
immediate charge of this great work, which, np to this time 
ho has supGrvised, and all hope that his absence may be bnt 
temporary. — We have not room for comments on this improve- 
ment, but will make them in our next. It will place theGreat 
Kanawha Coal-field in its ]»roper commercial poBJtion, 
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The Iron Ores of Virginia and West Virginia. 

By Prof. William B. Rogers. 



(COMTINUSO FROM PaGB 130.) 

2. The Arolisdan or HetamorpMo Iron Ores of Virginia.— 

These are the magnetic^ specular, lifnonite, (brown hematite), etc. 
iron ores of the Archaean or Metamorphic area of Virginia, which 
is by far the larger portion of Midland and Piedmont and all of 
the Eastern Blue Ridge of Virginia. (See the Geological map in 
the June No. of The Virginias.) 

''Much oxide of iron and some lime" are mentioned as con- 
tained in hornblende, which decomposes into a deep red earth, 
which, in virtue of its composition, is generally found productive. 
[27-1835], In the rocks of the "gold belt," the gold-bearing 
ones. *'the cavities are often filled with a bright yellow ochre, or 
hydrated peroxide of iron which generally contains gold in a state 
of minute division. Sulphuret of iron (Pyrites) is another accom- 
panying mineral, which in many mines occurs in considerable 
quantities. At Morton's mine, (Buckingham,) it is peculiarly 
abimdant, and there, as in other places, generally contains a por- 
tion of combined gold. In the Union mine, near the Rappahan- 
nock, some of the auriferous veins consist largely of the Pyrites, 
which here contains so much of the precious metal as to render the 
extraction of it an object of profit. This Pyrites, in all probabili- 
ty, was, at some former period, more generally diffused throughout 
all the auriferous veins, and by its decomposition, gave rise to the 
peroxide of iron, with which the quartz is always more or less im- 
bued, while the gold existing in it was deposited in the cells and 
fissures of the quartz." [29-1835]. 

The micaceous garnet slate, at New Canton in Buckingham, 
which was used as an auxiliary furnace flux, ''yields a considerable 
amount of iron." [30-1835.] 

"Several veins or beds of iron ore exist in Buckingham in the 
region of the gold veins and slates, and ore of similar description 
makes its appearance in Fluvanna, Louisa, &c. In the former 
county indications of this deposit have been distinctly traced 
throughout a line of seven miles, and the proprietors of the furnace 
at New Canton have assured themselves of its continuity for two 
miles. West of the principal vein is another at the distance of 100 
yards : a vein of friable slate dipping east occupying the interval. 
In the first or principal bed a continuous mass of ore has been un- 
covered, whose length is about 60 feet, and average breadth 15. 
As yet no certain opinion exists as to the depth to which it reaches 
below the surface. This ore is generally embedded in a brownish 
yellow ferruginous clay, and fragments lie scattered over the surface 
in the neighborhood of the bed. Through a long but narrow belt 
in Louisa, Fluvanna and Buckingham, and in fact throughout the 
whole length of the gold region, so called, these surface indications 
may be traced. The ore is a hematite, in irregular masses, some- 
times cellular and frequently mammillary. The cells often con- 
tain acicular white crystals of great lustre. The color of the ore 
varies from a yellowish to a blackish brown. Its hardness in 
different localities also differs, and in the immense mass above 
described, is such as to render blasting necessary. There is some 
difference as to the proportion of oxide of iron contained in the 
ore from the two veins near New Canton, and a mixture of both 
varieties of ore has been advantageously used in the furnace now in 
successful operation. As early as the Revolutionary war iron was 
manufiEu:tured from the Buckingham ore, but until recently this 
valuable resource has been almost entirely neglected. The lime- 
stone on the western edge of the county furnishes the flux employed 
in the smelting of this ore, which, under the superintendence of 
Mr. Dean of New Canton is now conducted on a scale of such ex- 
tent as to give a weekly product of between 30 and 40 tons of pig 
metal, much of which is of a superior quality. Ore of precisely 
the same description is found likewise in the gold region above 
Fredericksburg, and as in present instance, in the vicinity of the 
garnet slate. From the curious association of this ore with the 
auriferous rocks, it might be expected that in the operations of the 



furnace a portion of the precious metal would occasionally appear, 
and accordingly it has been discovered in fine specks in the cinder, 
of the Buckingham works. Magnetic iron ore of a very valuable 
quality occurs at the base of Willis' Mountain in Buckingham, 
and is found at several other places in corresponding position . 

[31-1835.] 

''In the immediate neighborhood of the veins of this material, 
(quartz and greenstone) abestos, iron pyrites and other minerals 
occur, which are known to be thus developed in various rocks by 
veins of intensely heated matter injected into them in a state of 
fusion." [33-1835.] 

"Throughout the South-West Mountain and its prolongations, 
but especially on Buffalo Ridge, micaceous and magnetic iron ore 
occur. In the neighborhood of Stonewall Mills, and near the 
Buffalo Ridge Springs these ores are peculiarly abundant. They are 
also met with in the vicinity of the Folly. Hematite containing 
some manganese is seen also apparently in veins in a slaty rock at 
Reuben Carver's, near the above named mills, and has been sup- 
posed by some to be an ore of silver. The micaceous oxide is gen- 
erally blended more or less intimately with the substance of a 
talcose and siliceous schist, and appears to exist in beds of con- 
siderable breadth amid these rocks. Hitherto, little value appears 
to have been attached to the magnetic oxide or oxidulated iron ore 
which is thus abundant throughout this region ; and yet^ judging 
by the experience of other counties where this ore is smelted in 
great quantities, there can be but little doubt that under a judicious 
system of operating it might be found a highly valuable material 
for the manufacture of iron. In the highlands of New Jersey, so 
noted for the quality and amount of their forged as well as cast 
iron, an ore of precisely the same character is used, and the diffi- 
culties in smelting which appear to have deterred our iron masters 
from its employment, are completely overcome." [34-1835.] 

"Sulphuret of iron, in cubical and other forms," is very frequent 
in Buckingham and Amherst. [35-1835.] 

"The slates of the gold region, together with the iron ores oc- 
curring in them" to the N. W. of Fredericksburg, were examined. 
[6-1836.] "The iron ore from the site of the old works at Chan- 
cellor's, was examined and found to be of good quality. " [7-1836.] 

The Report for 1837 makes no mention of the iron ores of the 
Archaean, — the Primary as it was then called.? 

"Among the useful results of these researches may be mentioned 
the determination of the composition and, consequent value of 
numerous specimens of iron ore, either from localities already 
known and resorted to by the furnaces of the State, or from such 
as have been discovered in our explorations, and which hold out 
the promise of becoming valuable at a future day, when the im- 
portance of this branch of manufacture shall be so appreciated 
as to attract a just share of the growing enterprise of the com- 
munity." [4-1838.] 

"The deposits of iron ore, some of which are of important extent 
and favorably situated for manufacturing purposes, together with 
the veins or beds containing other minerals of economical or 
scientific value have also been subjects of very special exami- 
nation." [36-1839.] 

In Piedmont "the red color of the soil, derived from Epidote 
and Hornblende, is due to the large proportion of oxide of iron 
they contain, sometimes amounting to 30 per cent." [40-1839.] 

'*The principal components of Schorl are silex, alumina and oxide 
of iron. '*It occurs at numerous points in Mecklenburg, Lunen- 
burg, Amelia, Buckingham, &c." [41-1839.] 

"The constituents of Garnet are silex, alumina, lime and oxide 
of iron ; the lime 20, the oxide of iron 16 per cent. From the 
large quantity of lime present, it is a comparatively fusible mineral, 
and hence some of the rocks in which it abounds may be used as 
an auxiliary fiux for iron ores, having the additional advantage of 
themselves furnishing a considerable amount of iron. It occurs in 
some of the primary and metamorphic rocks very abundantly, and 
is met with in the southern region, particularly in rocks of the latter 
class in numerous places. The neighborhood of New Canton in 
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Buckingham county, may be mentioned as an interesting lo- 
cality." [42-1839.] 

"In many varieties of gneiss displayed throughout this region, a 
very marked amount of sulphuret of iron (iron pyrites) exists in 
the form of brilliant crystals disseminated through the mass. This 
as a general rule, impairs the durability of the rock when used as a 
building material, because of the readiness with which these crys- 
tals are decomposed by the atmosphere, and the softened condition 
of the mass they thus induce. Such rocks, however fresh and clear 
their surfaces when first removed from the quarry, in process of 
time become studded with small brown ferruginous specks, which 
gradually extend the uselves so as to injure the appearance as well 
a§ the solidity of the mass." [45-1839.] 

''Gray gneiss containing white kyanite, tinged red by iron," is 
mentioned as occurring at Willis* Mountain. [45-1839.] 

The limestone belt south of the James "possesses great importance, 
not only on account of its extent, but its contiguity to the exten- 
sive beds of rich iron ore which are used at Ross' Furnace, the 
limestone lying a little east of the most eastern band of ore." [58- 
1839.] "Iron pvf'tes" are named as among the ingredients of the 
"bluish or clouded" limestones of Campbell county. [59-1839.] 

**Ir(m Ores. — On this head onlv a few observations can be use- 
fully presented at the present time, as the chemical examinations 
relating to these materials are as yet too little advanced to furnish 
a body of analytical results sufficient to illustrate their composition 
and probable economical value. The extensive beds of these ores 
found at some points in the southern region, their great richness 
in iron, and their proximity in several instances to some of the beds 
of limestone above described, together with the favorable position 
in which some of them are placed as regards water-power and fa- 
cilities of transportation, give them a not unimportant rank among 
the mineral resources of this portion of the State. These deposits 
are by no means so numerous in this region, as from the deeply 
ferruginous tinge of. the soil over extensive districts and the fre- 
quent occurrence of loose fragments of ore upon the surface, ordi- 
nary observers have been led to imagine. All the slaty rocks of 
which I have treated above are more or less impregnated with iron, 
uusually showing itself in the undecomposed rock in the form of 
crystallized sulphuret of iron or iron pyrites, and in many instances 
bearing a large proportion to the other materials with which it is 
intermingled. Nor is it exclusively confined to the class of rocks 
in question, occurring sometimes in equally marked amount in beds 
of Gneiss and in veins of Quartz, particularly such as have been 
found to contain gold. This mineral may be known by its yellow- 
ish metallic lustre, and the generally cubical or square form of its 
crystals. Though worthless in itself, it would appear to have been 
the source whence some of the most valuable and extensive ore beds 
of this region have been supplied. The beds referred to are those 
consisting of the brown and ochrous ores hereafter to be 
mentioned. 

A few remarks upon what would seem to be the theory ot their 
formation will, I hope, not be deemed inappropriate as a part of the 
present brief sketch of the geology of our southern region. The 
brown and ochrous ores contain the metal in the state of an oxide, 
and are made up of this oxide, together with silex, alumina and 
water. The oxide contains 70 per cent, of metallic iron, so that 
were the ore composed of this alone, each hundred pounds ought 
to yield 70 pounds of metal. In the richer ores as much as 85 per 
cent, of the oxide is sometimes found, the remaining 15 per cent, 
consisting principally of water. This would correspond to about 
60 lbs. in the 100 of ore, and is an amount scarcely ever obtained 
in the operations of the furnace The ores in question are uni- 
formly found associated with Micaceous or Talcose slates or Gneiss 
in which the sulphuret is or has been present in great quantity. In 
the immediate vicinity of the bed, these rocks are seen in a decom- 



which the sulphuret has disappeared and the dark brown stains of 
oxide are presented, and thence to a mixed substance consisting of 
the matter of the rock, with a predominance of the oxide, from 
which we pass into the massive and comparatively pure ore. Of 
the stages of chemical change by which this conversion would seem 
to have been brought about, the first is obviously the decomposi- 
tion of the sulphuret of iron, and the production of copperas or the 
sulphate of iron, an effect continually witnessed where moisture 
and air have access to the sulphuret, and the second the separation 
of the brown oxide from the copperas, probably in some measure 
by the action of the magnesia and potash present in the Mica, Talc 
and Felspar of the adjacent rock. In this view of their produc- 
tion, the ores in question are to be regarded as of much later origin 
than the adjacent rocks, and indeed as being in some places in 
progress of formation now. Striking examples might be referred 
to of beds of Micaceous and Talcose slates, in which knots of such 
ore are to be met with disseminated through the mass, and still in 
part retaining the structure of the slate, so as to exemplify one of 
the stages of change before noticed, in which the production of the 
bed of ore has not yet been carried to its completion. 

Besides the brown and ochreous ores, there occur also two other 
varieties, viz. : the Micaceous oxide and the Magnetic oxide. The 
former is not unfrequently associated in small quantity with the 
ores first mentioned, but most commonly occurs in small veins in- 
cluded in Quartz. It is distinguished by its glistening scaly crys- 
tals, not unlike those of a dark brown Mica, but unlike these it 
yields a bright reddish brown powder when bruised, and will stain 
the fingers of this hue when rubbed. Though of common occur- 
rence it is not found in large quantities. The composition of this 
ore is the same as that of the pure brown oxide, but unlike that va- 
riety it is never united with water. 

The Magnetic oxide, when pure, is richer in iron than either of 
the preceding, containing within a small fraction of 72)^ per cent, 
of metallic iron. It is distinguished by its nearly black color in 
mass as well as when reduced to powder, and its strong action on 
the magnetic needle, attracting one extremity and repelling the 
other. It is from ore of this description that nearly all the Swedish 
iron, so celebrated for its excellent qualities, and so well suited for 
conversion into steel, is extracted. This variety of ore occurs at 
several points in the southern region in the form of beds or strata 
of considerable thickness and of good quality. 

The following enumeration of some of the exposures of these ores 
may serve to indicate their geological position as well as their gen- 
eral extent and characters : 

1. In Buckingham county an extensive bed of the brown and 
ochreous ore has been traced for many miles in a direction south- 
westwards of the furnace near New Canton. Of this deposit some 
account was given in my first report. Omitting further details at 
this time, I would merely remark that from its continuity and thick- 
ness, and from the general richness of its contents, this bed deserves 
to be considered as of high economical value. The iron made from 
it is for many purposes regarded as of good quality, though like 
most of the metal manufactured from the ores east of the Blue 
Ridge, it requires the admixture of a softer material in converting 
it into bar iron. The position of this bed between Micaceous 
slates, and the graduation of the ore into slate along the sides of 
the bed, afford good illustrations of what has been said in regard to 
the origin of these ores. 

2. In the same county a bed of the brown ore is extensively ex- 
posed on Stonewall Creek in sight of Mr. Ross' new furnace, and 
shews itself at several other places in the neighborhood. At the 
furnace it has a width varying from 10 to 15 feet — ^at Mr. Yeat- 
roan's, half a mile below, its width is 1 2 feet. Its position is near- 
ly vertical, included in yellowish Talcose slate, and its range or 
bearing is N. 20^ £. The ore is generally compact and dense, but 



posing condition, and impregnated with ochreous matter, which is | sometimes cellular and containing ochre. Higher up the hill and 
the material of the ore. In fact, with a little attention, the various eastwards of the former, another parallel bed occurs, consisting 



gradations may be traced from the unchanged rock, at some dis- 
tance from the bed, to the softened and decomposing material in 



chiefly of a yellow ochreous oxide of iron with numerous and large 
cavities. Still m<}re towards the east we meet with the range of 



140 



The Virginias. 



[Number 9 



limestone formerly spoken of, furnishing a fiux to be used with the 
ores. 

3. Near the mouth of Elk Island Creek in Amherst county, two 
or more considerable beds of ore are met with, the more eastern of 
which, about half a mile above the mouth of the creek and a quar- 
ter of a mile above the furnace, is from 4 to 8 feet in thickness 
where explored, and is a brown oxide of iron, sometimes Micaceous, 
contained in Micaceous and Talcose slates. Half a mile westward 
occurs another bed, consisting principally of slaty and Micaceous 
ore, and at various points in the vicinity bog ore is abundantly met 
with, serving a useful purpose in union with the compact and Mica- 
ceous ores. As already stated, beds of limestone are found within 
a short distance of the ores. 

4. A little east of the belt of grey granite, formerly described as 
ranging through Campbell county near the Charlotte line, and 
crossing the Staunton river at Brookneal, there occurs a prolonged 
bed of ore, similar in character to those above described. About a 
mile N. E. of Col. Hancock's dwelling, the width of the bed is 8 
feet, but there is reason to believe that at sopie points it swells out 
to more than double this amount. It here ranges in a N. N. E. di- 
rection, has a high eastern dip and is associated with Mica slates. 
The' ore is a brown oxide, sometimes quite compact, sometimes 
ochreous and occurs in large masses on the E. side of Hot (Hat ?) 
creek, (one of the branches of Falling river,) near its mouth, much 
ore is seen on the surface, and has been exposed by diggings — ap- 
parently the continuation of the bed explored on Col. Hancock's 
land and its vicinity. 

5. Near Rocky Mount in Franklin county, a little north of the bed 
of Steatite formerly described, the Magnetic oxide occurs in suffi- 
cient quantity to supply a furnace in the vicinity. The ore is gran- 
ular, of a black and greenish black color, and is associated with de- 
composing Micaceous slates — width of the bed varying from 4 to 6 
feet. Another bed of the same description, several feet in width, 
is met with a little north of the village. Impure bog ore occurs in 
the neighboring meadows, yellow and ochreous, accompanied on 
the surface with the grains called shot ore. Seven miles west of 
the village we meet with the brown oxide in Mica slate. 

6. In Patrick county, a little west of Goblintown Creek and on 
the east side of Stewart's Knob, we find the Magnetic oxide exposed 
at several places, the main deposit supplying the Union Iron Works 
in the vicinity, being a bed of from 3 to 6 feet wide, of a fine 
grained, generally black ore, sometimes having a greenish tinge 
from the intermixed scales of Talc, and sometimes red and ochreous. 

7. In Buckingham county, about a mile east of Whispering Creek, 
and nearly in a line with Willis* Mountain, a heavy bed of the 
Magnetic oxide crosses the road leading from Maysville to Ca Ira, 
and may be traced for some distance in a N. E. and S. W. direc- 
tion. It is from 6 to 8 feet in width, solid and dense, generally 
bright and specular, though sometimes dull. It affects the needle 
powerfully, and is evidently a very rich ore. 

Further details in regard to these, and a similar full account of 
other localities are reserved for a future time, when the chemical 
examinations connected with the subject shall have been brought to 
maturity. But it will be seen from the particulars which have now 
been stated, that the portions of the southern region referred to 
are by no means wanting in supplies of this mineral, and that some 
of the most extensive beds are very favorably situated, both as re- 
gards the limestone so essential in the manufacture of iron and an 
easy conveyance of the products of the furnace to market." [63- 
66-1839.] 

The Gneiss of Piedmont '*with comparatively little Mica, con- 
tains more or less Talc, occasionally Chlorite, and in a great num- 
ber of cases, Hornblende and Iron Pyrites, the latter aiding its dis- 
integration, and along with the Hornblende imparting more or less 
of a reddish tint to the soil into which it is resolved." [45 — 1840.] 

"The Hornblende slates and Hornblendic Gneiss rocks" ''form- 
ing the margin of the primary on the east" frequently contain "beds 
and veins of Quartz," "and beds of a coarse description of Iron Ore 
have been found in them at a few localities." [47-1840.] 

In the dark, argillaceous slates on the Rappahannock, in Fau- 
quier, a mile south of the White Sulphur Springs, "many of the 
seams and joints are stained of a yellowish brown by the iron de- 
posited from the decomposing Iron Pyrites, of which small crystals 
are seen dispersed through the rock. It is this ingredient also that 
produces the little knots or tubercles frequently seen on the sur- 
face of the laminae ; and thus aided by some slight irregularities of 
lamination, causes the rock to split with surfaces a little rough and 
uneven. [50-1840.] 

Near the Potomac, in Fairfax county, "between Difficult .Creek 
and Still House Creek, the greenish Talcose slate is seen to in- 
clude heavy beds of Serpentine and Steatite rock, including several 
interesting minerals, among which is Chrome-Iron ore." — In the 
Serpentine quarry near Dranesville, associated with the Serpentine, 



are "Talc, Asbestos, Carbonate of Copper, Chrome-Iron^ and 
Magnetic Oxide of Iron." [52-1840.] 

"At Taylorstown, on Kittoctin Creek, the calcareous masses are 
enclosed in greenish, slaty Talcose rocks, containing iron pyrites 
and Magnetic Oxide of Iron in small octahedral crystals. [58-1840.] 

In the analyses of "limestones from the Primary," the "Alumi- 
na and Oxide of Iron" in that from Whitley's and Gibson's in 
Fauquier, were 0.40 per cent. ; that from Gibson's, south-side of 
Rapid-Anne River, 0.52 ; that from Colby Cowherd's, 1.5 ms. 
from Gordonsvillc, and that from Rawlings', near Orange C. H., 
0.80; that from Rapid-Anne, 300 yds. £. of Gibson*s vein, 0.92; 
that from Todd's, 5 ms. from Gordonsville, 1.28 ; and that in some 
thin layers in mica slate, 0.44. [108-1 09-1 840.] 
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No. 1. "Hnmntltic brown oxldo. Structure somewhat flbroufl and oellul&r. Interior of 
collB coaUMl with a blulHh cruBt : a>Ior clove brown, lustre glimmering and reslnooa." 

No. 2. ^'Browu homatlt^^ and slliclous brown oxide. Structure externally hematttlo. 
fibrous ; Interiially amorphous, granular : color blackish brown, lustre glimmering.'^ 

No. 3 **8tructure amorphous, cellular ; color chestnut brown ; general aspect 
earthy, In siHits gUmmerlug." 

No. 4. *^tructure amorphous : compact : fine grained ; fracture somewhat oon- 
choidal ; color chestnut brown, without lustre " 

No. 5. "Assocltited with Talcose slate. Structure massive, compact and slUnlooat 
color clove brown : surface presenting glimmering points of quartsose particles." 

No. 6. ^^truoturo cellular ; cells minute : color light brown ochreous ; oontalns 
small sijocks of <iuartz." [116-117—1840.] 



The Besources of Brock's Gkip, Va. 



Written for Tub Yiroinias, 
By Prof, J. L. Campbell. 



The name Brock's Gap is applied, not simply to a gap in 
Little North Mountain, but also to an interesting region of 
country, of considerable extent, in the northern comer of 
Rockingham county, Virginia. Let us take a view of it with 
its surroundings in reference to (1) Its Geography and Topog- 
raphy ; (2) Its Geological features ; (3) Its Mineral and other 
Resources ; (4) Its facilities tor utilizing these resources. 

1. Geography and Topography, — By referring to the accom- 
panying map the village of Broadway may be found on the 
line of the Valley RR., at the junction of LinvilPs Creek and 
the North Fork of the Shenandoah River in Rockingham 
county Va. This enterprising little town is the centre of 
trade for one of the finest agricultural regions in the Great 
Valley ; it is also the mart of that beautiful mountain country, 
called the "Brock's Gap Settlement" or "Little Germany." 
It carries on several manufacturing industries. 

After traveling about four miles up the North Fork, we 
come to a narrow pass in Little North Mountain, where that 
river has cut a way for its waters that are gathered from the 
little mountain valleys beyond. This pass is Brock's Gap, 
and it gives name to the thickly settlr^d /egion, drained by 
North Fork through it, made up of many mountain valleys 
terminating along the banks of the river. This settlement is 
bounded on the S. E. by Little North Mountain, and on the 
N. W. by Shenandoah Mountain. Some intervening ridges 
divide the whole area into several subordinate valleys. Of 
these ridges Church Mountain is the most important. 

Topographically the region is hilly or mountainous, with 
some fine alluvial bottoms along the streams. The soil on the 
hills is generally slaty or pebbly ; but where the limestones, 
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that faereboloQgto the Upper Sihirian (Ilelderberg, or No. 
VI) crop oat along the basee of eoino of the ridges they f;ivc 
a good soil; and in all cases tlie)^ Imve contributed largely to 
the fertility of the bottom lands. The whole eettlcnieiit is 
well watered, and well wooded ; ^vhile the landsctij<c views in 
many parte of it are not easily 8iir)iasHed in beauty and vnriety. 

2. Turning now to the geologiciil eectinTi accompanying the 
map; conceive the lino marked S.E. — N.W, on the ina]), to 
lie several hundred feet beneath tiie Burfaec of the river, sind 
imagine the "section," as a vertical plane tj,5u0 feet high, witli 
its lower edge rdfeting upon this line. Such a plane would cut 
all the hills, valleys and niountuins tWmi a little S. E, of 
Broadway to the N. \V. base of Church Mountain. Ou it arc 
represented, by differently marked bands, the ideal edgee ot 
the various strata of rocks through wliicli it is supposed to cut. 
The limeatonee are "blocked," ami tlie dillcrc'nt vHrietics dis- 
tingnished by ruling or dotting tlic blocka. Slu-les or elates 
are indicated by "ruled," and Baiidfittmoa by "dotted" liaude. 
Ruling and dotting combined ujark sandy slutee, or slaty 
sandatonee. 

Broadway stands in a sort of double truiigli of wliat are 
known in geology as Trenton Limestones (HI a. Hogers). 
Along the creek near the town tlic lowest and liiirdcst Ik^k 
are exposed ; of the liills on each side rlie more tilialy rockp 
form the surface and give good soils. As we go tmvards the 
mountain, a little more than half a itiiie, we find the older and 
harder limestones, (II b.e. RogerB), coming to the i-iirfai-e, Iml 
dipping S, E. beneath those we Imvt- jiussed. Still nestrer the 
bionn tain the strata are turned npiin tliejr edges inxl closely 
folded, as seen on the "section," while the Little North Moun- 
tain, with all the strata resting against its eastern ba^e, has 
evidently been inverted, so as to ]iat the older rock^ above the 
newer. Some of these inverted strata are strikingly exhibited 
in the gap where the river passes mH of the nionntain region. 

Tracing the "section" still farther N. W. we find the shales 
of No. VIII (Devonian) occupyinir a trough of the Upper Si- 
lurian be<fa (IV, V, VI and VII. 11.), and covering tlie whole 
valley between Little North and Church mountains. They 
rifle in such ma£6 along one part of tlieir hilly range as tn con- 
fltituto what the maps call "Sap-pine Lick Mountain." N. W. 
of this trough we find Church Mountain formed of the same 
strata as Little. North, but here giving us a series of concentric 
arches; the npper limestones, sandstones and shales ))rokeii 
away from the top of the ridge, hut left cropping out along 
both bases, as seen on the "section." 

3. MinenA and other Resources. — Tbo foregoing brief geo- 
Ic^cal sketch will aid in a proper understanding of both the 
poeition and extent of the valnabJe minerals found in a region 
covering several miles on both sidt-s of the line of the "section." 
The minerals are among the most important features of value, 
especially in the mountainous portions of the area we hav 
Under discnssion. 

Load and sine ores have been found in the older lirnestonec 
marked II b. Rogers, or 3 b. Dana. 6^ti^/ia,*with a smal 
percentage of silver in it, was nttned to some extent many 
years ago, at a point two miles nortli of Broadway; it has been 
attracting renewed attention recently. Zinc are of promising 
quality, but undetermined as to -jtiantity, is found contiguous 
to, and sometimes mingled with tlie lead ore. 

7i4« ir&n ores of Brock's Gap, both on acconnt of iju/infHi/ 
and quality, demand our earuet^t attention. The extent of 
their developments may be inferred, in a general way, from a 
umple inspection of the map and section ; on both of which 
the red lines mark beds of iron ore. Two of the great iron- 
bearing formations— the Clinton, No. V., and the Oriskany, 
No. Vll, — are conspicuous in this region ; and the ore of No. 
Ill is said to have been once worked on Little Noith 
MooDtaiD. ' 



I have carefully traced the ores of the No. V shales along 
the western face of Little North Mountain ; and have ex- 
ned in jierson, and learned from others, the character of 
their outcropping on both faces of Church Mountain. On the 
former some of the ore is interior, but some of it is of fine 
uality. It is from a part of this formation that the Messrs. 
'ennyhacker are reported to have been mining a superior ore 
when the price of iron compelled them to stop their furnace 
(tbo old "Oakland") in this neighborhood, many years ago. 
They also mined ores ou both sides of Church Monntain, 
where, their fonnir manager told me, they worked beds 10 
feet in thicknese, <il' ore that, by their crude process, yielded 
them rKl per cent, of pig iron. This No. V bed, extending for 
miles along the mountain, could be readily opened by a proper 
system of mining ; it evidently contains a vast quantity oi^an 
ore (the red-shale) that has long been famous for the quality 
of its iron. 

The Orirtkany formation (No. VII^ is, throughout this 
region, chiefly a heavy lied of coarse sandstone ; but it evi- 
ilently contains some beds of rich ores that have not been de- 
vekipwl to any great extent, though the outcropnings along 
the eastern base of Church Mountain are promising. Like 
lied>i will doubtless be found elsewhere in tlie neighborhood. 
The ores of this formation are generally more or less gilicious, 
while thort) of fonnation V. are ai^illaeeous. Hence the two ' 
are well adapted for iiiiciny, — both together fluxing better 
than either does separately. The sand of the one and the clay 
of tlie other both combining at the same time with the lime of 
the flux, make a slag that is readily fused in the furnace. 

VariigiitM marhle is another object of interest her«. A 
piarry has been partially oiHjncd on lands belonging to Dr. J. 
(J, Wintield ot Broadway, tliat promises to yield encrinal and 
shell marbles equal in texture aud Ixiauty to those so cxten- 
■^ivily (juurried at Craigsville, in Augusta county, Va. Both 
are from the same geological formation. No. VI (Helderberg) 
— a limestone of a later geological age than those of the Great 
Valley. The same ImxIs of limestone among which the marble 
is found will also yield inexhaustible supplies of limestone, for 
furnace flux, for building stone, and tor the manufac- 
ture of lime. 

Cl-aij, of a very infusible character, has been found at several 
places, aii<l is worthy of a fair trial for flrc-bricks, tiles, ten^ 
cotta work, tfec. 

4. Ti/ti/wr suitable for various kinds of lumber — oak, pine, 
LuIi[>-)ioplar, walnut, ash, maple, Ac. — abounds at many 
points easy of access. There are also large tracts of unbroken 
ibrests adapted to coaling, whenever it becomes desirable to 
make charcoal iron. 

5. Ample water-pouter tor funiaces, mills and other kinds 
of machinery, can be secured, either within the moun- 
tain region or at Broadway, by utilizing the natural fall 
of the Nortli Fork of the Shenandoah River and its tributaries. 

For use in a charcoal furnace the ore, limestone and char- 
coal can be procured in abundance, at points not very remote 
from a common point on tlie river, at which a furnace could be 
conveniently located, and to which all the material consumed 
could be brought by a descending grade. — If coke is wanted 
for fuel, it seems to me that a pomt on the Valley RR., near 
Broadway, would aflbrd a most appropriate Iccation. Furnace 
sites and watcr-jHiwer are there, limestone is at hand in grea^ 
abundance, coke can easilv be brought from Connellsville, Pa., 
or from New River, W. Va., by rail ; while the ores could be 
brought down from Bro<;k's Gap by a tram-way, or a narrow- 
gauge RR. at a \'ery moderate cost beyond that of constructing 
the track. Tim iron coidd be utilized on the ground, or 
shipped ofl' by rail without the cost of any intermediate 
tranfi|>ortation. 

This section of country is well worthy of the attention of 
capitalists, who desire to make safe investments. Those who 
desiTO more specific information in regard to the Brock's Gap 
region, can obtain it from Dr. J. Q. Wiuliold of Broadway, or 
from llev. R. C. Walker (P. O. Stover's Shop, Augusta Co., 
VaO- These gentlemen either own, or control, several lawe 
and iuiporlant tracts embraced within the region above de 
scribed, and any statement they make may be safely relied 
upon. J. L. Campbell, 

Prof. Chcm, and Qeology. 

"Washington & Lee University, 

Lexington, Va., Aug., 1880. 
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The Mesoioio Formation in Virginia- 

Bt Oswald J. Heinbigh, Miniko Ehgiubbb. 

CoHmniDiDmoM Paoi iiA. 

in. Gbnebai. Geol<ioical AMD Stbatiobaphioal Characters 

OP TItB FOBHATION. 

It has alreadv been Rtated that the eedimentary deposits par- 
ttcipatiiig in this formation, when exhibited upon a top<^rap)i- 
ica] Tuftp, api>ear eitlicr as isolated baaina or nnconnected Btrips, 
passing in tne liittcr instance below the Tertiary formation, 
nhich in this state immediately succeeds the Triassio deposits 
of tho Mesozoic formation. But by a closer examination re- 
K*rding the present topography of the country, some interest- 
Sng dedactions may be drawn, which by proper interpretation 
anay have considerable practical value. 

Assuming an imw^inary line parallel to the course of the 
TBlue Ridge Mountain in this State, which in its main bearing 
■will be from N. 35° to 48° E., not taking in consideration the 
■deflected portion of the southeastern extremity, we will find 
the axis of the isolated patches of more or less magnitude, to 
conform to two double ranges, two eastern and two western, 
which have been termed respectively the Eastern, Middk- 
eastem, Middle-western and Western deposits (see Map). 
Proceeding from ihe southern extremity we will notice that 
the extreme northern parts of three of the divisions, namely : 
the Eastern, Middle-eastern, and Middle-western, underlie in 
their eastern extension the Tertiary strata in this State, which 
formatiou is fully distinguished by its different stratigraphical, 
litholf^cal, and palBBontological characters, while the Meso- 
2oic formation itself rests upon Eozoic rocks, the precise age 
of which has not been defined in all instances. The southern 
extremities on the contrary, as well as the entire western 
range, rest also entirely upon the Eozoic rocks, but are mostly 
deprived of their incumbent Tertiary strata, most of the cover- 
iqg being Quaternary de}M>sit«. Within the lines of bearing of 
tlie different ranges wo find considerable intervals, where even 
the Mesozoie formation has partially disappeared. The ([\iea- 
tion of interest would he to ascertain if a former connection of 
all the separate deposits did exist, and if the present position 
warrants such a supposition. 

In the absence of a full scries of altitude and observations, 
we will depend principally upon the natural system of drain- 
age, as now noticed upon the map, to ascertain the summits 
and general declination in the State, with such numerical data 
as have been collected to test the point in question. 

On a general view of the map we will notice three main 
channels of drainage in that part of the State east of the Blue 
Ridge. In the southwestern extremity of the State we have 
the most southern channel, formed by the Dan and Staunton 
rivers, with all tlioir tributaries, ilowing east or southeast to 
form the Roanoke, and passing thus through the Albeniarle 
Sound into the Atlantic. The elevation of the headwaters uf 
those streams along the Alleghany, or rather eastern base ot 
the Blue Ridge Mountain, is about «Oil feet at the passage of 
the Roanoke or Staunton River. Its extreme northern Riim- 
mit will be, about the base of the Peaks of Otter, over l,n()ii 
feet above tide, Liberty being 947 feet. 

In the central part of the State we have the James River 
channel, witli its tributarv rivers as far north as the head 
waters of the Rivanna. 'The elevation of the James River at 
Balcony Falls is 706 feet, at Lynchburg 513, ScottsviHe 2T.">. 
Columbia 205, Dover 145, and Richmond 30 feet. With itP 
southern summit at the former base of the Peaks of Otter, its 
northern will be at the headwaters of Swift Run, south of 
Swift Run Gap, probably over 900 feet, this being the eleva- 
tion at Rockfish Gap, southwest of it. The direction of the 
James River from Balcony Falls, at the foot of the Itluc Ridge, 
to Lynchburg, is about southeast, but takes at this point an 
abrupt turn at right angles into a northeaf^t course for a'lotit 
40 miles, then resumes its southeast course to Ricliniuiid. 
Along this line of northeastern direction a summit isdistinctly, 
visible, at Concord, 833 feet, and Appomattox Courthouse, 
835 feet, dividing the waters of the Appomattox from those of 
the southern line of drainage on the south side of James River, , 
and a similar summit between Fredericksburg, 48 feet, and I 
Gordonsville, 498 feet, turning the waters of South Anna,! 
North Anna and Mattapony rivers respectively, with those of 



the James River and its tributaries, into the Chesapeake Bay. 
Ail those streams have a more or less southeast course. The 
most northern line of drainage is ejected by the Potomac 
River. At an elevation at Harper's Ferry of 205 feet, it takes 
up all the waters from north of Manassas Gap to the Potomac 
The headwaters between Manassas Gap and Swifl Ron Gap 
run, in part, in a southeasterly course directly into Chesapeake 
Bay, through the Rappahannock and its tributaries, the Rob- 
ertson, Hazel, and Hedgman rivers ; another portion running 
likewise in a southeast direction dischargee through the Ooco- 
quan River into the Potomac ; while a third portion, running 
northeasterly, reaches the Potomac, and nltimately the CheAMr 
peake,through the Kittoctan, Goose, Broad Ran, and Diffi- 
cult creeks. 

Let us now ob.serve the position of the various tracts cot* 
ered by the Meeozoic formation (see Fig. Ill, Plate It), and 
also notice a few items in regard to the Eozoic rocks opoo 
which the former were deposited. Passing up the James Rit- 
er from Richmond to ScottsviHe, the averiu^ course of which, 
N. dT* W., coincides tolerably well with the dip of the strata, 
we have a fair sectional view. At and beyond Richmond we 
notice the prevailing southeast dip in the granitic rocks, prob- 
ably in part Lanrentian. The Mesozoie formation, with a 
simitar but by far less steep dip, reposes upon the same again, 
being covered by the Tertiary sands, cla^, and gravel-bedB 
conformablv. About seven miles west of Richmond the first 
change in tJie dip occurs, marking an anticlinal in the older 
rocks. The northwest dip now continues until the Mesozoie 
rocks belonging to the Richmond deposits are reached, repos- 
ing upon the older rocks also with a westward dip, but generally 
not conformably, the older rocks again having the great^ 
pitch. Passing over them for nearly six miles, wo come to the 
western edge of the same formation, but now assumiag the 
southeast dip, as also noticed in the Eozoic rocks, until alwat 
seven and a half miles, between Little Beaverdam and Beaver- 
dam Creek, and again six miles farther west, at Little Lick- 
inghole Oreek, we pass two anticlinal axes in the Eozoic rocks, 
consisting mostly 01 gneiss, mica, and harnblende slates. The 
western dip continues to Byrd Creek, about forty miles (in a 
direct line) west of Richmond, where the strata are almost per* 
pendicular ; reclining now again to a steep southeast dip, tliey 
continue so beyond the Rivanna River at Columbia, Scotts- 
viHe, and Carter's Mountain, a high mountain ridge northwest 
of the river. The last ri'inarkable ridge is then west of Char- 
lottesville, through the country called North and South Gap- 
den, Butler, and^Ragirod Mountain, which shows several pro- 
nounced anticlinal wrinkles at conaiderable heights above the 
general elevation of the country. If we continue along the 
banksof the James River, atter its remarkable turn, previous- 
ly noted, towards Lynchburg, we notice again, in the section 
of country southeast of the river and west of Maysville and 
Slate River, the continuation of the anticlinal, rather more 
distinctly marked, existing along the James Kiver. 

The position of the first anticlinal is west of Richmond Falls, 
therefore, betwoen the Eastern and Middle-eastern deposits ; 
the second (two) between the Middle-eastern and Middle- 
western; the thini nearly in the line or slightly east of the 
Western deposits, and evidently the most marked along the 
■lames River In its north-eastern deviation below Lynchburg, 
in the great gap between the two principal Western deposits ; 
Ihe fourth and last is west of the Mesozoie deposit, at least as 
far as developed, and about the line of Bull Run and £ittoc- 
tan Mountain.* It is, therefore, not unreasonable, reflecting 
upon all points euumcrated, to suppose the following former 
connections. 

The most southern and eastern exposures on Melierrin Riv- 
er at Hicksford, and west of it, as well as those at Petersburg, 
Richmond, South Anna River, Fredericksburg, and Mount 
Vernon, may bo designated as the remaining parts of the 
foriner principal border line of the Mesozoie sea along the 
Atlantic. From the Taylorfville deposits (South Anna River), 
Middle-eastern division, an estuary or former valley extended 
in the direction of the Deep R>:n and Richmond basin, in a 
southweift course, even as far as North and South Carolina, in- 
cluding the Deep River coal basin. 

Another extended from the Atjuia deposits (Fr xlericksburg). 
Middle- western division, in a similar direction 86 tlie former, 
as far south as the Farmville hasiDS. 
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The last and most extensive of the estuaries extended from 
Muyland across the Potomac River entirely through the State 
of ^mnia, terminating in the State of North Carolina, at the 
Dan mYer basins. 

The formations along the Potomac, and at Fredericksburg, 
Richmond, Petersburg, etc., expose rocks, which according to 
localities further south of it appear to belong to a geological 
horiMQ higher up in this series, while in their respective 
altitiKleB they assume a level even below that of the sur- 
face at the Richmond and Farmville basins, which unquestion- 
ably, represent Ae lowest rocks in the series. They have also 
a more gentle dip to the southeast, and are capped by the Ter- 
tiary rocks directly. At Mount Vernon they are lost in their 
passage across the Potomac. No other Mesozoic rocks have 
been as yet developed in the States north of Virginia along 
the Atlantic, which exhibit a decided permanent southeast dip 
for a long line of bearing until we reach Connecticut and 
Masaaehnsetts. No positive connection can be proved to ex- 
ist between these two extreme points. But from observations 
by soundings, a map, prepared by the Coast Survey along the 
coast of New Jersey and btaten Island, indicates that the posi- 
tion of the beds on the Atlantic border on this part of the con- 
tinent was nearly at its present level, and therefore, dry land 
stretdied farther to the eastward than now, and that sea-sliore 
deposits were formed which are now submerged (Man. of Geol., 
by J. D. Dana, p. 423). If we assume a steep escarpment of 
the Eozoic rocks along that part of the former coast line, dep- 
ositions of Mesozoic rocks could have been formed along this 
cecarpment until the level of the same was reached and the 
former outcrop, which butted against it, was ultimatelv cov- 
ered by more recent depositions, as in Maryland and New 
Jersey, biding the continuation of the extreme points of the 
formation below the sea-level. Upon a small scale such is the 
case in some parts of the Richmond coal basin, where the rocks 
below the co^ and the coal strata themselves do not appear 
upon the surface, but butt against the Eozoic rocks forming 
the base of the trough, while at other points they lap farther 
out, over 1,600 feet, shpwing the outcrop of the coal that much 
fardier (apparently) inside the basin. Such a supposition 
would, therefore, indicate the connection of the border line of 
the Mesozoic rocks of Virginia, including the two estuaries of 
the Middle-eastern and Middle-western division. 

The Western division shows a continuation from the Poto- 
mac thro^h Maryland, Pennsylvania, and New Jersey to the 
Hudson River, uninterruptedly. Throughout New Jersey, 
and particularly along the Hudson River (the most eastern 
part of that section), and again in Connecticut, on the western 
part of the Mesozoic rocks, neavy outbursts of trap rocks are 
Known to exist. May not then the gap in the formation along 
the Hudson River at West Chester have been formed by 
causes similar to those forming the gap through which the 
James River now passes, destroying tiie former connection 
between the two great areas ? 

The destruction of a connection formerly existing between 
all the Mesozoic depositions along the Atlantic States might, 
ther^ore, be attributed to a slow and unequal rising of Eozoic 
rocks after tiie deposition of the former upon the uneven floor 
of the latter, noticed in the anticlinals of the latter, and nro- 
dncing an unequal denudation of the Mesozoic deposits. The 
rising of these older rocks upon one side may also have pro- 
duced subsequent partial depression of the section along the 
Atlantic. 

The elevation, now exhibited by the summits southwest and 
nortlieast of the James River, exposed the central part of that 
long western basin more to the denuding action of the atmos- 

5 here, leaving only the vestiges in the small patches along the 
amesJRiver. 

The anticlinals exhibited in the elevations along the table- 
lands of the James River, at Buffalo and Slate rivers, divided 
the Middle-western deposits, and the denudatine forces have 
acted most forcibly at the southern extremity, where an entire 
new line of drainage, strongly southeast, was created ; conse- 
quently but little of the formation remains, particularly south 
of Farmville. It appears that similar summits are indicated 
north of the Potomac, at New Market, Westminster, and 
Strasburg, Maryland, and across the Susquehanna above Cas- 
tleton, to Pennington, Waynesburg, and Norristown, all south, 
east ol the great western belt of the Mesozoic. 

Penudations are less noticed in the arm of the Mesozoic ex- 



tending from the South Anna to the Appomattox, until we 
pass south of the latter. Although less perceptible, the sum- 
mits are noticed to exist between Keysville and Burksvillo) 
(527 feet), west of the deposits, at Swift Creek east, and at 
Blacks and Whites (A. M. & O. R. R.) south of the belt. 
The most remarkable summit in that direction exists near- 
Oxford, in Granville County, North Carolina, dividing the 
northern part of that arm from its southern extension into 
Granville, Chatham, and Moore counties (Geol. Rep. of 
North Carolina, 1856, E. Emmons). Along the most east- 
ern belt from Richmond to the Roanoke Kiver, the courseft 
of all the rivers are nearly the same, due east or slightly south- 
east. A regular denudation at intervals, according to the in- 
dividual depressions of the various watercourses, may account 
count for the now disconnected patches remaining along the 
borders of the Tertiarjr, but would indicate the continuity of 
the Mesozoic below in its orignal linear extent. 

The frequent occurence of trap rocks throughout the Meso-. 
zoic, particularly noticeable at such points where considerable 
stratigraphical and metamorphic changes in the sedimentary 
rocks have occurred, as for example in the Dan River belt; at, 
the Rapid-Anne River, and southwest of it ; at Warrenton, 
and the western boundary along the Bull Run and Kittoctaa 
Mountain, and across the Potomac deposits at Leesburg; 
along the eastern border of the Richmond deposits, north and 
south ; about the James River, at Hall's mill, at the more 
soutliern portion ; also in the Deep River deposits of North 
Carolina ; but principally at the northern extremity in New 
Jersey, Connecticut, and Massachusetts, gives rise to the hy- 
pothesis of a gradual elevation of the older rock floor. The 
time. must have been between the close of the Mesozoic and 
the beginning of the Tertiary, since the latter, and probably 
even the upper part of the Mesozoic along the former shore, 
has not been aflected by the penetration of the trap rocks. In 
many instances in Virginia, the influence is only noticed upon 
the sedimentary deposits, while the trap itself is often invisi- 
ble, not having risen to the surface, but produced saddle- 
shaped flexures. 

In regard to the superposition of the strata composing the 
formation, it is rather dinicult to obtain complete series in sec- 
tional views in consequence of the topography of the country, 
the similarity of the material composing the formation, and the 
extreme scarcity of characteristic accessories and fossil remains. 

The predominating rocks are sandstones of various grades, 
slates and shales, occasionally, also, conglomerates of a coarse 
character. The limestones exist in very small proportion in 
the series, and in consequence offier the best landmarks. Sim- 
ilarity in appearance of related species of rock, and rapid 
changes in tlie various stratifications of the most hetrogeneons 
materials are frequently noticed. Almost white sandstones of 
the arkose species alternate in small strata with those of a gray 
or darker color, and again with the finest bituminous black 
shale of the softest character. It is also noticed that the mate- 
rial constituting the rocks differs according to the nearest source 
from which it was derived. This may furnish additional proof 
of the isolated position each estuary occupied at the time of 
deposition, receiving in all instances its materials directly from 
the nearcRt Eozoic or Silurian rocks, in which the troughs were 
carved out previous to the deposition of the Mesozoic. Ac- 
cordingly, we notice the difference in ihe material of the more 
brownish-tinged ferruginous sandstones and shales in the west- 
ern or extreme southern parts, which derived their materials 
from the older slates and schists, including ferruginous mate- 
rials in deposits and as accessory minerals. In the eastern ba- 
sins, the predominating lighter-colored granites fiimished the 
principal material, ana produced the predominating arkose or 
teldspathic sandstones in those deposits. 

Very little has been done in the last thirty-eight years to 
develop the geology of the State of Virginia, since the arduous 
labors of Prof W. B. Rogers were abruptly terminated by the 
legislature in 1840. While all the other States in this country 
have commenced, or at various times continued and revised 
geological surveys, we may have to wait in patience until the 
next century for the accomplishment of this important work by 
State appropriations, and must, in the meantime, look to pri- 
vate observations. Having the opportunity recently of expos- 
ing to ocular examination, througli the deep borings with the 
diamond drill, and the sinking of shafts, at least a large portion 
of the formation, for the purpose of establishing the existence 
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and furtljor continuity of tlie coal depositB in the Kichmond 
coal basin, tlio roeults of tlic same will be first given to form a 
true basis of comparison hcrearter, and they are of especial 
value, aeeucli extensive eAulorations may not l>e made again 
at an early day. The results are carefully computed from a 
number of borinfrs near tho granite for over 1.1 mile upon the 
line of dip, from 8il to Il4:i feet deep, and also from tho section 
of the two Bhafte, 6W and 1^38 feet deep (including 322 feet of 
borulioiti at the bottom ot'deepeBt ehaft.) The whole explora- 
tions extended over an area of two sqiiare miles, and are veri- 
fied at the various points. 

The results obtained, dcTnonstratcd in the 1518 feet of sec- 
tion passed perpendicularly (see Fig, II, Plate II), justity the 
cuhclusions that from the gruuite base upwards at least seven 
divisions may be distinctly noticed. They consist of: 

T. Bovlderfomnation, 36 feet, resting upon a coarse-grain- 
ed, hard granite, resembliug the red Scotch granite, composed 
of gray quartz, rod feldsjiar (orthoclase), and a little olack 
mica. Seams of satinepar penetrate tlio granite in varioas di- 
rections. Spathic iron ore, in small crystals, and fluorspar are 
found in the base rock. 

Character of the 5irato,— Hard, but principally soft ferrngi- 
noas sandstones, containing much red feidspar, black mica, 
chloritic minerals (altered), and iron pyrites. Lower down, 
boulders of Ki^nil:^ ^id quartz. Granite boulders of t)ie same 
material as tiie basin floor, but altered by atmospheric expos- 
ures, imbedded in a fcrruginous| highly calcareous cement. 

II. LouKT sandstone ^uiip, 'i^X feet. 

Character of the Strata.~^T\\e larger portion (71i per cent.) 
consists lii sandstones, grayish-wliite or gray and reddisli-gray, 
feldspathic, feldspar oceasioually red, also black mica. Upper 
strata more frequently coarse, and in smaller benches in nre- 
quent alternations. Occasionally brownish -tinged and carbon- 
aceous sandstones, tlie fonuer in the lower strata, very slightly 
coherent, containing sometimes specks of specular iron ore. 
The sandstones are less calcareous, only about 57 per cent., ex- 
cept in the lower part ot the group, which is more calcareons. 
TEcj contain obscure carboni/.ed vegetable remains, and in one 
instance the fragments of a small tootli of a saurian was found. 
Two oleiferous strata occur near tlic central part of the group. 

Slates, only 2Si per cent, of the tcronp, are mostly black or 
brownish-black, some highly liitnminous, also less calcareous 
(43 per c«-nt. not calcareous at all), mostly foesiliferous, contain- 
ing obscure vegetable impressions; occasionally a Caiamiie, 
Cylhere, and Estheria, scales of fish {J)ictyopt/ge\ particles of 
saurian teeth, and small ooprolites occur near Hie lower jwrtion 
of slates. Limestone, in thin sheets, in the slate, and as con- 
cretions, also in small seams, is found ; the former in the upper 
part, the latter nearer the bottom of the group. 

III. Lower calcifenma group, 245 feet. 

Character of the Strata. — The largest portion of the group, 
72 per cent, consists of siind stones, a\oTO or less feldspathic; 
about ay per cent, of it consists of the lighter arkose, the bal- 
ance is argillaceous, schistose, carbonaceous, or of various shades 
of gray. The larger portion, about 61 per cent., is calcareous; 
some 4 or 5 benches are rather coarse, and a few fossil iferotis, 
containing obscure vegetal ileimpressionB-aud Calamites. Wear 
the top of the group a brownish-gray sandstone occurs, very 
strong m oil, about two to three teet thick. 

Tho slates, 27 per cent, of the group, are generally dark gray 
and brownish-gray, bituminous, and also black. Ash-colored 
shales and fireclay are also found, particularly near the top of 
the group; fully half of the slates are calcareons, containing 
concretions and streaks of carlwnate of lime. At the bottom of 
the group they are also pyritiferons, containing Estheria a,nd 
fish-scales {^D'Ctyopyge'), which is also the case near the top of 
tho group, where inmressinns of long vegetable stems and cop- 
rolites are found. The limestones occur principally in four di- 
visions, either in concretions or in strata of arenaceous gray 
limestone, attaining sometimes the thickness of from one to 
three feet, but generally interstratified with other rocks. The 
first is about 10 feet from Imttom of group, tlie next two re- 
spectively 60 teet and 75 feet above. 

IV. Carhonaceoux yroup, 150 feet. 

Charactt^ of the Strata-^^he larger portion of the group, 
59 per cent., consists of aa/i^/iid/mv. About half of them are 
light-colored, feldspathic, Jirkose, but generally contain blotches 
of gray and black slate. The other half are of gray, or even 



black color, argillaceous, schistose, and frequently carbona- 
ceous. At the top and bottom of the groiiJP t> coane feldspath- 
ic sandstone will generally be noticed. Tlie aigillaceous and 
carbonaceous sandstones are fossil iferous. 

The slaies, about 19 per cent., are generally more or lees 
dark-drab-eolored, except at the top of the group, and at the 
partings of the coal seams, where black slates predominate. 
They are fossiliferous and pyritiferons. 

Three distinct coal seams exist in tliis group, about 22 per 
cent., but they are not always present throughoat the formar 
tion as such, deteriorating often into highly bituminous slates. 
They are also sometimes split, forming more than three seams. 

In the upper twenty or twenty-five feet of the group, Teeni- 
opteris, Equi,8etum, and carbonaceous stems are found, and al- 
so Vythere and Estheria. In the coal slatee only Eqwtaeta and 
Catamites are noticed. 

The first coal seam is at 566 feet Jrom the granite floor, 31 
to 5 feet thick ; the second coal seam at 590 feet from the gran- 
ite floor, 1 foot thick; and the third coal seam, at 618 feet from 
the granite floor, 20 to 50 feet thick, but sometimes split into 
two seams. 

Near the top, as well as near the bottom of the gronp, oleif- 
erous sandstones are fjenerally found. Except at the top of 
the group, where limestone is sometimes found, but wnich 
probably oelongs rather to the next gronp, it is perfectly void 
of calciferous rocks. Sometimes a little carbonate of lime, in 
scales and crystals, is found in tho coal, generally at disturbed 
points, saddles, etc. 

V, Oleiferous group, 191 feet, 

Charttcter of the Strata. — To a great extent it consists of 
sandstones, t!4 per cent, of it, in heavier strata, mostly nearly 
white or light gray arkose, and sometimes tolerably coarse; 
also schistose sandstones with slaty partings occur. -Abont 
one-half of the sandstones are slightly calcareous. 

The most characteristic strata are the first occurrence of oil 
rocks, generally three, greenish-spotted, feldspathic sandstones 
in the iipjicr, middle, and lower part of tlio series. The slates, 
36 per cent., are mostly black and greenish-gray ; nearly all of 
them are calcareous, containing also eoncretions and benches 
of limestone, as also concretions of sulpburet of iron (sulpbar 
balls, as they are called). At 70S to 730 ft. from the granite, a 
black slate containing flsh-si^ales (Tetntgonolepts), Cytkere, and 
Estheria, and six inches of gray limestone, containing cryatals 
of gyjisiiin and iron pyrites, is veiy permanent, fairly exposed 
at all points, and generally over or near a very coarse arkose. 
Whilst the sandstones are free of fossils the slates are rich in 
Calamites and other vegetable impressions, fish-scales of Td^ror 
y<»iolepis and Dictyopyye, Cythere, and Estheria. 

VI, Dpper calciferous grtnip, 3Zi feet. 

Character qf the StnUa.^UhBy consist to a great exl«nt of 
sandstones (.'•7 per cent.), generally light gray, feldspathic, ar- 
kose, princiii)ally fin©-graine<i ; about 30 per cent, of them cal- 
careous. Tliree coarse sandstones occur at 958, 1081, and 1193 
feet from the granite ; in the last mentioned Calamites occur. 

Slates (42 per cent.) principally dark gray and black, abont 
50 per cent, of them calcareous, containing small seams and 
concretions of limestone ; towards the bottom of the group also 
gypsum and iron ]iyrites. Catamites, slender vegetable stems, 
fish-scales, principally Dictyopi/ge, and Estheria occur in the 
slates. 

Tho upper half of the group is characterized by thick strata 
of slate and fewer sandstones, and by the occurrence of Caiamr 
ites. The lower half contains more sandstones and a large 
number of small benches of slato containing Calamites and 
slender stems, but particularly fish-scales, Estheria, and also 
most of the limestones. The latter occur principally in two 
distinct beds, from 6 inches to nearly 4 feet. The last is tho 
most regular, and is of brownish-gray color; the first is associ- 
ated with fossiliferous slates, about 984 and 1079 feet above the 
granite floor. 

Vn. tapper sandMtorie group, 291 feet, as far as exposed by 
the geological column of this section. The extreme western 
point of this section is yet two and a ipiartcr miles from the 
centre of the basin. Oonse<|uently the upiier sandstone group, 
or any subdivisions in it, could gain a thickness of 1500 to 
2000 feet, which has not yet been settled by positive facts. 

Character of the Strata. — Principally sandstones, 80 per 
cent, of what has been exposed ; bufi-colored at top, but most- 
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\y fine-grained gray, argillaceous, and light-gray feldspathic 
(arkose) ; most oi them are non-calcareons and coarser near the 
top of the section, containing at the bottom of group the re- 
mains of Calamites. 

SlcUeSj about 20 per cent., generally light gray or ash color, 
non-calcareous, except a few layers which contain calcareous 
concretions; also a small stratum of gray micaceous limestone, 
with crystals of calcite and thin strata of marly limestone at 
1204 and 1321 feet from the granite. A thick stratum of in- 
durated clay and shale, with traces of obscure vegetable im- 
pressions, is found at 1357 feet from granite. At 1490 feet 
from the granite floor a small coal seam, 5 inches thick, occurs. 

The Mesozoic rocks are covered by level strata of more re- 
cent origin, consisting of a soft bun-colored conglomerate of 
red clay, with friable quartz pebbles ; at the elevated summit 
it is from 5 to 46 feet in thickness. 

How far the groups characterized above will be verified in 
other sections of this basin, or even other belts of the same for- 
mation in this State, will be, of course, a matter for future de- 
termination. But as they are the results of diligent explora- 
tions, which are not likely to be soon repeated, they may serve 
as a Qsefal guide hereafter. To this ena a more minute record 
for public use will therefore be admissible. 

Section of the Mesozoic Rocks in the ''Richmond Belt^^ at the 
Old Midlothian Coid Mine^from the Granite upwards (see 
Fig. I, Plate I). 

Total dl8. from granite. 

I. Boulder formation y 36 . 
36 Conglomerate,yenowish-brown, marly, friable rock, 
highly calcareous, containing boulders of gran- 
ite with orthoclase feldspar, 36 

II. Lower sandstone syoup^ 25 1'. 

54 Sandstone, feldspathic brown ferruginous, with 
small seams of carbonate of lime, particles of 
specular iron ore, red feldspar, and quartz peb- 
bles, 90 

5 Brownish-gray argillaceous sandstone and drab- 

colored slate containing vegetable impressions, 95 

19 8 Sandstone, arkose, white, containing blotches of 

clay, slightly ferruginous, and red feldspar in 

part, 114 8 

6 Slate,drab-colored, containing vegetable impress- 

ions, 120 8 

3 Sandstone, arkose, gray, containing fragments of 

teeth, (saurian) and red feldspar, 123 8 

8 6 Slate, gray and black, some highly bituminous, are- 

naceous, containing concretions of limestone^ 
vegetable impressions, teeth and coprolites, . . 132 2 

9 6 Sandstone, brownish-gray, oleiferous, containing 

red feldspar, 141 8 

(Sandstone, schistose, containing mineral char- 
coal at top of strata, and 
Slate, black, bituminous, containing vegetable 
impressions and coprolites, 149 

30 Sandstone, arkose, white, slightly calcareous, par- 
tially coarse in smaller strata, with slaty bands 

at bottom of strata, 179 

II Sandstone, brownish gray and arkose; white, 

hard, oleiferous at bottom, 190 

13 6 Slate, black, highly bituminous, calcareous, con- 
taining Calamites y Cy there ^ Estheria^ and car- 
bonaceous sandstone containing slender vegeta- 
ble stems, 203 6 

23 5 Sandstone, arkose, white, coarse, slightly calcare- 
ous, and pyritiferous argillaceous sandstone, 
containing carbonaceous vegetable fossils, red 
feldspar^ 226 11 

20 Slate, black, bituminous, calcareous, containing 

fish -scales {Dictyopy^a^e), Cy there , mineral char- 
coal, and vegetable stems ; also carbonaceous 
sandstone, red feldspar ^ 246 11 

17 4 Sandstone, arkose, light gray, coarse, slightly cal- 
careous,containing black mica ; also arenaceous, 
dark drab-colored slate containing carbonaceous 
particles. Red feldspar makes its first appear- 
ance in this stratum, . 264 3 

23 Sandstone, arkose, white, coarse, slightly calcare- 
ous, containing black mica ; also drab colored 
calcareous slate and carbonaceous sandstone, 
containing streaks of carbonate of lime, . . . 287 3 



Total dl0. from granite. 
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22 
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15 3 
3 

23 8 



13 
14 6 

18 
17 6 



2 
II 7 

16 3 



34 9 

5 
6 2 

4 3 

8 

9 10 
I 

9 
9 

12 

10 3 

14 6 
4 

II 
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III. Lower calciferous groups 245 feet. 

Slate, black bituminous, containing streaks of car- 
bonate of limCy fsh'ScaleSy Estheriay iron pyr- 
ites, and carbonaceous inclosures, 

Sandstone, arkose, light gray, coarse, with blotches 
of clay, oleiferous at top of strata ; also argilla- 
ceous sandstone containing carbonaceous fossil 
stems, 

Dark -gray carbonaceous sandstone y slate and lime- 
stone y fish' scales y i^Dictyopyge)y in black bitumin- 
ous slate at bottom of strata, 

Sandstone, arkose, white, coarse at top of strata, 
calcareous, 

Sandstone, dark brownish gray, carbonaceous, and 
slaty, containing carbonized fossil stems, . . . 

Sandstone, arkose, white and reddish gray, coarse 
and argillaceous; sandstone containing mineral 
charcoal, 

Sandstone, drab-colored, micaceous and arena- 
ceous limestone y 

Sandstone, arkose, light gray, partially coarse and 
calcareous, containing mineral charcoal and 
CalamiteSy 

Sandstone, gray, carbonaceous, slate and limestone. 

Sandstone, arkose, light gray, calcareous, . . . 

Sandstone, dark gray, carbonaceous, slate and 
limestonCy 

Sandstone, arkose, light gray, mostly very coarse 
and hard, calcareous, containing blotches of 
clay and small strata of black slate, 

Sandstone, light gray, carbonaceous and slaty, 
strata containing mineral charcoal 

Sandstone and x/d/^, drab-colored, containing long 
vegetable stems, carbonaceous particles, pyritif 
erous slates and small strata of limestoncy . . 

Sandstone, arkose, grayish white, coarse, conglom- 
eratCy slightly calcareous, 

Sandstone and slatey strata of gray and drab-col- 
ored argillaceous micaceous sandstone and 
slate, calcareous, containing coprolites; also 
some arkose, 

Sandstone, dark, brownish gray, carbonaceous, ar 
gillaceous, containing carbonaceous inclosures, 
also arenaceous slateSy 

Oil rocky strong, brownish-gray sandstone, . . . 

Sandstone, argillaceous, light gray, calcareous and 
arenaceous limestone; fire-clay at bottom of 
strata, 

Slate, black, highly bituminous, containing fish- 
scales y Estheriay bony coal, and concretions of 
limestoney 

IV. Carbonaceous group , 150 feet. 

Sandstone, arkose, light gray, hard, partially 
coarse, containing ap oil-bearing stratum near 
the bottom, 

First coal seam, 3^' coal, i^' slate, 

Slate and schistose sandstone, dark gray, pyritifer- 
ous, 

Sandstone, arkose, light gray, partially schistose, 
containing mineral charcoal, 

Slate, dark gray, vegetable impressions .... 

Sandstone, arkose, gray, with argillaceous blotches, 

Second coal seam, 

Slate, gray, containing carbonized vegetable stems 

Sandstone, arkose, gray, hard, containing carbon- 
aceous blotches, 

Third coal seam, divided by slaty bands, from 2" ' 



^ ^ 



289 



310 



319 


3 


341 


3 


352 




363 




366 




386 

390 

406 


10 


409 




432 


9 


445 


9 


460 


3 


478 


3 



495 



501 
503 



515 



531 



618 



to 24", 



9 
9 



S66 


4 


S7I 


4 


577 


6 


S8i 


9 


589 


9 


599 


7 


600 


7 


609 


7 



Sandstone, gray, silicious and gray slate, con- 1-655 4 
taining Calamites, 

Coal seam divided by various slaty bands, . . 

Slate, black and argillaceous sandstone, micaceous, 
containing crystals of calcite and thin sheets of 
the same ; Equiseta, particles of coal, .... 659 

Sandstone, arkose, grayish white and drab-colored, 
argillaceous, slightly calcareous blotches of clay, 670 

Slate, black, bituminous, containing remains of 
fish (Tetragonolepis), Cy there and Estheria,and 
a stratum of limestone (sometimes 2 feet thick) ; 
carbonaceous sandstone in part, containing Ta^- 
neopteris and Kquisetura, - * . . 682 
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p R. BOYD, 

Consultiiig, Mining and Civil Engineer, 
Wytheville, Virginia. 

The Mineral Lands of Southwest Virginia, in the Blue Ridge, 
alley, and Apalftchian Districts a specialty. Correspondence 



▼alley, 
solicitoJ. 



S^hntegs, — fiiiginhi. 



'T^HOMAS D. RANSON, 

Attorney and Counselor, 

Staunton, Virginia. 



4BfmentJand 0Oitr Jj^mtbi. 



C FISHER MORRIS, 

Mining & Civil Engineer; 

Quinnimont (0. & O. R'y), W. Va. 

Mineral and other Lands Surveyed, Mapped, and Reported 
on : Mines opened, surveyed. &:. Is located in the New River 
Coal Regi<Mi. 



David Fultz. 

f\ &A.H. FULTZ, 



Alex. H. Fulu. 



TED. HOTOHKISS, 
J Staonton, Virginia, 

Consulting Engineer ; 

Examines and Reports on Mineral Lands and their Titles; 
makes Geolosical and Topographical Surveys, Maps, &c. May 
be consulted in reference to purchase of lands in Va. and W. Va. 



Attorneys at Law, 

Staunton, Virginia. 



Wm. Patrick. 



E 



0. VINCENT, 



Civil Engineer ; 

No. 14 W. Main St, Staunton, Va. 

Engineering and tunreying of all kinds promptly attended to. 



^Imlgiual ^heniijsis. 



/^HAELES E. DWIGHT, 

Analytical Chemist, 
■lj|i^«5 Chemistry of Iron a Specialty. 

|analys^(5|f jron ores, limestones, coals, cokes, and all mate- 

^^Sm reuii|ig^^e iron mdustry made,and returns sent promptly. 

PricqSrrf;^(iM^, and enquiry can be m:ide of any of the large 

i^ron co^p^lcf )^«ii9 as to accuracy of work. — Samples can be 

<Se.J5r.sSr.* ««««»« P"0.. Addrgjg ^ ^^ 

Analytical Chemist, Wheeling, W. Va. 



Wm. A. Hudson. 

piUDSON & PATRICK, 

Attorneys at Law, 

Staunton, Virginia. 

Practice in the Courts of Augusta and adjoining counties. 
Land titles a specialty. Refer by permission to N. P. Catlett, 
Cashier Augu.sta National Bank ; Thos. A. Bledsoe, Cashier, 
National Valley Bank. 

W. S. Laidley. Wm. H. Hogenian. 

AIDLEY & HOGEMAN, 



L 



Counselors at Law, 



POAL AND TIMBER LANDS 
^^ FOR SALE OB LEASR 

The undersigned, as President of a Ijuid CoamMw, hm §at 
sale or lease, on favorable terms, some of the best oonluid tim- 
ber lands in the New River District, on the line of the ChcM- 
peake and Ohio Railway. The coals on these luids an iIm 
Cokins Ooalfl, the coke from which is now m madi in 
demand for blast-fiimace and other metaUuraical UMi. For 
further information and terms, apply to 

SAMUEL COIT, Praldart, 
Hartford, Connecticiit. 

PERSONS WISHING TO MAKE 
^ investments in Iron and Goal Lands 

and in other Mineral Property, and in Timber Landt ia Vltiia 
ia and West Vii|pnia, will apply to 

ECHOLS. BELL ft CATLKTT. 

StaiiBtoiiy Va. 

They Rder to-A. A. Low. Bros, and C. P. HuntiiMMi. K. 
v.; Geo. F. McCleane and Wm. J. Letfis. Pittrinn, Pa.: W. 
W.Martm, AUeghany City, Pa.; John Means. AaUaad. ky.. 



tr ARMING, IRON ORE, AND 
^ TIMBER LAND FOR SALR 

On James River, Alleghany Oa,Va., 

at Qifton Forge, the junction of the Chesapeake ft Ohio and 



Richmond and AUeghany railways. Trset iadodes i.aoo 
acres of Fikst-class, wdi- improved. James River fimaiM land; 
nne mmeral springs ; a laise body of auperier tkm and oak 
{l"ir fc*"** • nnedeposit of iron ore (an esteaaion of the anted 
Lalhe Furnace beds). Water supply abundant. Ia aimpidly 

inproving, healthv and picturesque rsnoa. WiU teU.oa leasoa. 

,bie terms, the whole or any part of this estate. For iafofaw- 



im 



tton. addresk 



DAVIS A. KAYSER. 
Staunton Vi 



Charleston, Kanawha Co., West Va. 

Examination of land titles carefully attended to. 



Postal Add#««s/ 
henaodoah Iron Woiifs^ 



Send Express Matter Care of 

MlLNliS & HOUCK. 

Page county. Va. H^urisonburg, Va. 

\y M. BOWRON, F. 0, 8, 

Analysis of Ores, Minerals, and 
Technical Substances. 

Accuracy, economy, quick returns. Correspondence invited, 
ft- ^^ 



H. St. Geo. Tucker, 
Staunton. Va. 



J. Randolph Tucker. 
Lexington. Va. 

^UOKER & TUCKER, 

Attorneys at Law, 

Staunton, Virginia. 

Titles to Mineral and other Lands, in Virginia and West Vir- 
ginia. careAiUy examined. 

Thos. C. Elder. Wm. J. Nelson. 

pLDER & NELSON, 

Attorneys at Law & Real Estate Agents, 
Staunton, Virginia. 

Conference with parties proposing to purchase orscU real estate 
of any land in Virginia respectfullv solicited. 
49r*B«st references furnished when desired. 



\A/^ILLIAM A. QUARRIER, 

Attorney at Law, 

Charleston, West Va. 

ATANGANESE. 

GEO. G. BLACKWELL, 
liilanganese Merchant and Mineral Broker, 

Richmond Buildings, a6 Chapel Street. 

Liverpool, England. 

Is always open to handle this ore by purchase or consignment. 
Guarantees good value and prompt returns. Correspondence 
on this, and All Othmr Q»bs, invited. 

A/TANG ANESE, UMBER, 

And Brown Hematite Iron Ores 

For Sale. 
Apply to 

DR. STEPHEN HARNSBERGER, 

Staunton, Va. 
T. hobage bbown. d. w. b. bead. 

W. R. READ & 00., 



SMITHERS-GAULEY 
COAL LAND FOR SALR 

As attorneys for the heirs, we ofler for sale, on mast leaaona^ 
ble terms. Lot "H" of the "8teele Survey." the SmithMs-Geuley 
Tract, containing ' 

6,256 Acres of the Very Best Coal Lands 

in the heart of the Great Kanawha I'-oal-field of West Viiiinia. 

This tract is on the line of the Chesapeake ft Ohio Railwayaad 

on the navigable Kanawha River where it has been improved by 

the United Sutes Engineers. It has 0?«r M PMi 9i GmL 

including Oas, SpHni, Oann^U and other varieties, in worio? 

ble beds aboV€ the waUr-Uv^l. It is covered with ezcellcat 

tiniber. It adjoins the lands of the noted Canndtoo Cbnl On. 

uid those of C. P. Huntington, President of the Chesnpcnke 4 

)hio Railway, which are paru of the same survey. We lefcr to 

he March, 1880, No. of "The Virvinias Mining Jouml'*lbr 

lescription, map and coal seaions of this tract, and iavile cor 

espondence lor same and lor terms. Address 

G. M. * W. B. HARRIRON. 
_^ Btauntoo, Tlij^Bk. 



pOR SALE, 



D. 



Dealers and Oommlssion Merchants In 



J. Fred. Effinger. Robert Craig. Charles Gratun. 

P FFINGER, CRAIG & GRATTAN, 

Attorneys at Law, 

Staunton, Virginia. 

'WflQ attend to legal business anywhere in Virginia or West Va 



Hugh W. Sheffey. Jas. Bumgardner, Jr. 

^C^HEFFEY & BUMGARDNER, 

Attorneys at Law, 

Steunton, Virginia. 



ORES, METALS, &c. 

Native and Foreign Iron, Manganese and 

other Ores. 

305i Walnut Street, PHILADELPHIA. 

Office In New York, 143 Pearl Street. 

pAINTS AND MANGANESE. 

I offer for lease, on liberal terms, the deposits of ]SCHn.2a- 
nese and. A^ineral Paints, consisting of Ochre, 
Umber, Teira dl Sienna, Carbonate of Iron, &c , upon my es- 
tate near Fishersvillc Depot, on Chesapeake & Ohio Railway 
and line uf Shenandoah Valley Railroad, in Augusta county, 
Virginia. Examination invited. Correspondence may be had 
with the undersigned at Fishersvillc, or his counsel, Thomas D. 
Ranson, at Staunton, Va. 

SAMUEL H. STEELE. 

TRON ORE FOR SALK 

I have X ,000 tons of Inmp Brown Hematite Iron Ore, 51.20 
per cent, metallic iron, from the Excelsior Iron Mine, now on the 
Chesapeake and Ohio Railway ready to ship, which I wish to sell. 

Am Prepared to Fill Promptly Large 
Orders for this Superior Ore. 

Address T. G. TRICE, 
Callaghaii's, AUeghany Oo., Va. 



As a whole, or in paroeb, 

27,000 Acres of Virginia Agricultural and 
Mineral Lands, on James River, 

about 30 mila from Lynchblng. The ores an hematlta and 
specular. There is one iion blast furnace on the proneitv Bam. 
session will be delivered to the purchaser wtthoitt^duKy 
Address the undenigned. ^' 

FRANCIS T. ANDERSON. 
Court of Appwd s,Rkh»o«d,Va. 

J^ ANAWHA, WEST VIRGINIA, 

Coal Lands, in Large or Small Tracts. 

Mineral Lands in Virginia for Sale. 
Address A. O. ORINNAN', 

Near Orange O. H., 7a. 



pOAL AND TIMBER LANDS. 

I offer for sale, on most reasonable terms, an unbroken tnotof 

16,000 Acres of Land, 

that can be readily reached from the Chesapeake ft Ohio Rail, 
way or the luvigabk Great Kanawha River.-that boovml 

**^i''wi^.'**^'"*?;P*'PK sycwnore, bUck walmrt, andodS 
valuable timber, of large sixe and fine qualttv • and mil m^ 
derlald by thick beds of amnel spuSt, gS/.S'oSll b£ 
coals, from which millions of tons can be ^^^ ^^ 



mmous 



mined abovn 

«.* w«»«...^x«. 1 wiu sen or aia m oiganising a comnaav to 
develop thtt great property. I have fuU maps,lnd femmTLa 
some of the best mining engineers of the ootmtiy. ^""^ "•" 

Address I. H.BBISTGR. 
Martinsbuig, W. V«. 

Jas. T. McCreery, Raleigh C. H. N. M. Lowry, Hiatoa 

jyjcOREERY & LOWRY, 

REAL ESTATE BROKERS, 
Raleigh C. H. and HInton, W. Va. 

Have for sale over aoo,ooo acres of timber, mineral and lana- 
iugbnds. Titles examined and any information in Rvard lo 
the resources of West Virginia cheerfully given. 



^^^ 



* •» 
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^M gsiates. ^aier Sowtr, «f f 



;ale of valuable 

5 property. 

, RR. The fan- ™« Jim 

■bout i»or 13aun.11, ana noon lb: wes[ iIiIe of the Valky 
pike. The D.1CIHU wilini, ifgnlyluuIlqusntiQ' o( luid 
OflBind.lcidl with thercuocnce E5or vaacrei, whldi vin ea- 
bnee ill the ImpnvemenL*. the (IneM yiiBj beannc arthard In 
thUHCUOD. villi iipriniiDumceUeil f« ihe uiUncu ot the 
•MR la the Sum, with H.k tUlry ailachecl. Ihii li 1 rare 
dianee nj •ecure a quiet, lovdy home lolhin 1 ten minntei ride 
sfthe citycfSuumm. by rjil. lu lo&uioB adspu l< well tor 
■ HiniiKi mart : it ii ^Uo a gdod point liir ■ physician. He 
would ioviH any one who wuhei 1 qnlel. lovely hotne, int 
from the noiie dT cily life. 10 Ihii hindnome piupeny. For 
rniu. apply lo H. S. EtCHBi-auGiii, Vironii, Augmta county, 
Vininin. or to Eldim & Nilsuh. ^Liunton, Virginia. 
The Doctor will uke |4ei»ire in ihowing the property. 



RESIDENCE 
IN STAUNTON FOK SALE. 

t offer Ibriale the Bdldence oT Mn. VirEinla B. DonaRbe. 
tnndBCOB Ihrac of the principal itreeti— Main. Lewit and Fnd. 
erick^n invediale proaliaiiy to builaeu, churches, ichoola, 
fltc. Tb« imfffovementt are fint.claai, and the property one of 

*p«£^n^n*lm*BI. It wiU bg •ubdivicM i{ nu uld a> 1 
what*. .EnuninatioD iHTlted. 
TllM<l Till per cent ca>fa,aiiil balanualotic, two, and 
THOMAS D. 



: BUHI eoonomical lyttev (br the traupoitat'on o 

.. lumber and africuliuial products,— Mfnillj ilipM In 

tutfa* CMll h> tM Mnr llw ul urnhi Cd^-IiUi II 
flu* « luUiN, a Knu Ot Unn ts tki StDnr, la plut ot 
bU(N. They avoid gradinp, cuitinga or embank mcntj, ar- 
"Ot affected by Hoods on aow. Indiacf of t In 3 areadmiuab 
'hey can be uied to Lranimit power aa veil am material, 
Sold lor eatimateK and other informalioD to 

tHI AHIBiotH Willi Bon TmHviT 00.. 
jaS Ralaut 8tic«, Philadelphia, Pa. 



VIRGINIA WATER-POWER 
AT DANVILLE. 

Pti™ wiahlng 10 purchaie the iplendid Water-power at Dan- 
*IU«, V«.. eaa do » on 

Vbby Bbabon&ble TeSM8. 



THE OLD BLACKFORD 
FORGE PROPERTY, 
laclnding Water-power and Over 600 

Acree of Land, 

OuffawkibUl Creek, Selow Zuray, Page 

Covnty, Virginia, 



Lnrk fUix SHI. Siaaaui, Ta. 



^osl and 0^ke ffeahrs. 



FIRE CREEK COAL AND COKE 
COMPANY, 

Fire Creek, Fayette Co., 'West Virginia, 

Red Ask Bituminous Steam Coal, 

b«d^B«edta H BKHKINB MILLKK, 

Sale. Ageni and Buiinca. Maoaeer, 



Staunton, Yirgiuia. 
Sole Agent for Nutallburg Coal & Coke ; 

The beat Heam coat on the market; coke luperior to 

Shipper of Kanawha Splint and Gas Coals. 

Pdma «f Shipawnt ;-Richiiiond, Va., and Huntington, Weit 



j^ilwagM. 



•y^HE CHESAPEAKE & OHIO R'Y 

la the Only Route to and via the 

White Sulphur Springs and other Most Fa- 
mous and Fashionable Waiering Places 
of the Mountains of the Virginias. 



for the ufely anJ comfoil oT it* paanengcn. 

Tbromh Tickeu to all Weatcm town, and cities, and t.cur- 
tfoa lielieii HI the watering placa and lumnui roont, are for 
iol* viit ihi* line at all principal ticket officcievaywhcn. 
- I.C.DAME,5ouibciaAfEni,Richiiioiid,Va.;H W.CARX, 
O. B. AHjt. no Broadvay.Mcw Yofb; COMWAY R. HOW- 



hardware, dr. 



AE. MILLER, 
• Staunton, Vinginia. 



Wheleiale aod Retail D 



Hardware, Cutlery, &c., 



Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 

Augusta St., opp. Court-house, 

Staunton, Virginia. 



W 



IRE TRAMWAYS. 



Satths. 



H. W. 8heSey, Pm. 

A 



„. viiA, Kayaer.Viee-Ptea. 

W. P. Taraa, Caahier. 

UGUSTA NATIONAL BANK, 

Staunton, Virginia. 

payment, at lowest rales of cachange 
Chemical National Hank. 



John Echols, Presideni 



w 



ATIOKAL VALLEY BAifK 

of Staunton, Virginia. 
Designated Depository and Financial Agent 
of United States. 

S»ftUlBtMt,t«O.0Oa; BDipU Hd ITidMdld imiL I100.WL 

New Vork Correapondent ,,. ., ..NadoftalPark Bank. 

New Vork Correipandent .Hanover National Bank. 



t' and Merchanti' Nat'l Bank. 



^ehooh. 



WASHINGTON * LEE 
UNIVERSITY. 
GEN. G. W. C. LEE, President. 

Full Omitiei in Ctaasicat, Ulerf rr, awl SdenlilK Bfudies. 
eluding ihoHoT the profeaututal ilq[ree) of Qvil Engineet 

Ta»H:^TMil»naBdoIhetreeilnal| the Depattmestit |]_, 
Hoard, Lqdging, Kc., per mmih, from (ii to lao. 
The i(eu icaiion begins September i6lh, itia, and tnda Juee 

For other particulan ap^y la J. L. CAMPBELL, Jr , 
Oleili at Faculty, t^ainitao. Vi 



^ms^a^trs. 



THE VALLEY VIRGINLAN, 
Staunton, Virginia. 
S. M. Yost & Son, Proprietors. 

Terms: Ja.oo per year. 

Thi Viiqihuf la as Independnit Repubticu newipaper, 
devoted ptindp«.1rio the interests of the Great Valley, and Min- 
eral Regions adjacnl thereto. Its circubtieii is larger Oan that 
of any other wet kly ncwspRUcr published la Virftnia. As an 
adverti^ni nkeditmi, especially for larmlng, graiino, and mine- 
ral laDda,&c., it basnosupeiiar. Patties cftSring to buy orsell 



THE "STAUNTON SPECTATOR," 
129 B. Main Street, 

Staunton, Virginia. 

Tbe "SracTATOa" Is published every Tuesday moming, 
Staunton, Augusta county ViiKinia, and is the beil advettiai 

The "Spectator" was the fim paper esUbliihed at Ibis pUce, 
nearly a emlury ago^ and ft is now LU its ifiti volume, under its 
prdenl tille. Its list of si^bscriben is laiver th-in that ol 
any other paper west of the BIkte Ridge, and is, lhcjet> 
best adntlising medium in the Valley of Vinnnia, or in 
Viifioia. Addraaa "S»uimiH SivLTATint 



Slastmg powder. 



T AFLIN <k RAND POWDER 00. 
^-' ARISTA BOGE, Agent, 

StauiUim, Virginia. 

Ordara lot Pawdw or PiM promptly attended to. Addieaa 




rndei If cLalD Piooeaa, 

IVroR MBTAUO BOOFS, DAMP VALL8, AND 

TUB ALL PUBPOBES WBEKB A PIKE 

PROOF PAINT IS DKBiaKD. 

i^Ltakl ^ any land ^eetiuiUs Mopped. Work 

guaranteed for ten yeart. 

OBO. W. MAT A OO., Froprlslor*. 

BaOEMDOHH'b Palem aeK-anpplng aad pMked ITb.. 



:claii. Doublet] 
jure Iti oompAriaon I 



d WatBC PtohI; II 



bUUv OoaductoT now belora- 
in above f oodi Toapet^tullj kk- 



Prof. Wm. B. Rogers.— Dr. J. A. Broadus, 
of Louisville, Ky,,one of the associate edi- 
tors of the ably -conducted Religious Herald^ 
of Richmond, Va., in a letter to that paper 
of Sept. 9, i88o, writes;^ 

"We called on the celebrated scientiflc 
man, Wni. B. Rogers, who lives in BosttW, 
hut has his itummer cottage at Newport, I 
had never seen hira since he T«jugned the 
chair of Natural Philosophy and Geology in 
the University of Virginia, twenty-seven 
years ago. He XOV^K ftO* be a very old iota, 
but is beautifully well preserved, with the 
same tall, erect and slender figure, the ume 
not handsome but engaging features, the 
same musical voice, and the same winning 
kindliness of manner, that are associated 
with some of the brightest hours of my stu- 
dent life. And the pleasure of finding him 
at home was heightened by finding there also 
his brother. Dr. Robert E. Rogers, with 
whom I studied chemistry at the University, 
in experiments that never failed and lectures . 
that sparkled with interest, who has for near--, 
ly thirty years been professor in one of the - 
great medical schools of Philadelphia, and • 
seems still full of strength and vivacity. 
Ah ! as we grow old, how dear to us become '. 
the teachers of our youth," 

The MiHit^ Jiecffrtfof Htw YotV, — one of ' 
the best-informed and most reliable expo- 
nents of mining industries, — in its issue or 
August i8, has this item : 

"Increased Iron Product. — The August: 
number of TAn Virgimai, published in Staun-- 
ton, Va., overflows with valuable reports and! 
statistics as to the iron resources of the two- 
Virginias. Generally, their statements are.-: 
too voluminous for our columns. They ex- 
liibit the steady growth of the outpuL" 
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tKomlier d. 



HMDJSr ATTP S'X'JaJ hi I ■ -^TT-ORrES. 



James River Steel, Manufacturing and Mining Co., 



ILi-S-aiTOHBTJRO, ■VIT&<^nTT A. 




Manufacturers of Railroad and Mine T Rails, 16 to 60 Lbs. to the Yard ; 
Fish Plates and Bolts ; Spikes and lerchant Bar Iron. 



Philadolphia, Pa., OflBce, 417 Walnut Street. 



Address T. C. JONES, Sop't, 
LyntJiburg, Virginia. 



, LynaKo-JLTTg Iror^, Szccl and J,£iv.iT.g Cornpany, 

WORKS AT LYNCIIBVEG, riRGINll. 



'S HOTEL, 
KIOHMOND. 



VIRGINIA. 




. , ind Flo. 
.ndfn>n.JllhcSulinr 
iin.wn[a1«n,.l«k.,H 



SpKul ulu C4 rooms win »lwn,.w.fl 
Huun The ddighl&l cliniolo of Ki 
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IBGINIA HOTEL, 
STAUNTON, 



V I li G I N I A . 
The '■^Old BeUaile." The People's Fam/rUe. Complele in all iU AppohUmenls. 



Qninnimont Furnace of the Pa. & Vs. 
Iron & Coal Co., on the C. & O. Ry., is 
ind month of nin, producing 
about 30 tons per day of chiefly "foundry" 
furnace is now in the immediate 
charge of Mr. Moses Harris, from Troy, N. 
one of a family of well-known furnace 
Quinnimont will probably see the wint- 
er through under his excellent management. 
We welcome the addition of Mr. Harris to 
the iron-working corps of the Virginias. 

The bee-hive coke ovens at Quinnimont 
produced 65.3 per cent, of coke fpr all the 
coal consumed in the 3 months from June 
st, to Sept. ist. Ten ovens are to be im- 
mediately added to the 100 now in use 
there, to enable the company to supply the 
ncreased demand incident to the running 
af its new 15-toa furnace at Ferrol, on the 
C. & O. Ry. in Va,, at its iron mines, which, 
under the immediate management of Mr. C. 
A. Rundel, another New Yorker, and by the 
new name of Grace, (in honor of the spright- 
ly adopted daughter of Maj. J. F, Lewis, the 
efficient General Manager of this Co.) is, n 



THoa. a Datu, CixBJL. 



JOUN D. CKOWLE, Proi.rittor. 



elsewhere stated. 



"in full blast." 
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A Mining, Industrial and Scientific Journal: 
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Tmw^im, tnotnillns P«l>Be> per r«r, In sdTAUoe, (t.OO. Single numbers, 19 c 
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Mrertlatas, par I 



n iMOoma autwcrtDers 



Attention Is Invited to ti>« t^veniMemeiit ot a" OiM Mine for SaU or' 
Ltiut." In the Geology of North CEtraliaa, publlBtied in 1876, page 281, Prof. ' 
KnTMTB:— "AoimmetiwqoaDlitjof gold baa been obtained Trom the 
nlnM or this section, since their opening alMut 1829, probably between two i 
Htd three millions of dollars. Tbe most noted local i lies,— the richest and 
moat eilensiTe beda of aurlferour gravel lie on the head waters of Silver ! 
Creek," etc "As much as $10 a day to the hand Las oflen been made in the 
ewly workbgBol these deposits, and lam informed by some of tbe older 
dduns, tbatjust before the CaUfomia gold deposits began to attract alien- 1 
lion, as many as 3,000 hands might have been seen at work on one of the 
itboTe-nsmed stream a.— There is still a large amount of gold in the beds 
which remain untouched, as well as in tlioee which hare been rudely and | 
cftfelcMly worked over, some of them more than once. Indeed some of the i 
richest of these deposits have remained onworked," etc. j 

It is now well anderslood lliat gold is always accumulating or becoming ' 
"Dm" in all these beds of gold-bearing gravels from tbe dial ntcg rat Ion and 
dec«y of tbe gravels themselves, so btds that formerly paid well wilt in due 
Ihne do (o again. 

Fumaoea In blast on tbe Ohesapaake Sc Oblo Ballway.— 
Never before has there been as much iron manufactured on the line of this 
great mineral traveiaing road as ig being done now. Beginning at ButTalo 
Gap, at tbe border of the Apalachlan country, 147 miles west fTom Rich- 
mond, and going westward, llie following furnaces are now in blast: 

(1) Buffalo Gap Furnace of Ihe N. Y. & Va. Iron and Coal Co., Buffalo 
Oap, Aoguata county, Va., H7 miles from Richmond and 374 from Hunling- 
tnn. Using brown hematite ores from its own mines and limestone from its 
own quarry near at hand and aome ore from Hebron Church 3 miles east- 
ward In The Valley, on the 0. & O., and coke made at Fire Creek mines 169 
mllet brther west. Now making about 10 tons a day. 

(S) Orace Furnace of tbe Pa. & Va. Iron and Coal Co., al Ferrol, Augusta 
eouaty, Va., 153 miles from Richmond and 208 from Huntington. Using 
brown hematite ores frum its own mines and limestone from its own quar- 
rlea, near the fbrn»CG, and some rcd-slinle ore from CUtlon Forge 39 roilc« 
hrtber west, and coke from Its own mines and ovens al Qulnnimont, 141 
miles farther west. It now makes 15 tons a day. 

(8) The Lucy Selina Furnace of the Longdate Iron Co., Alleghany county, 
Va., 8 mliea, by the Go's narrow-gauge railway, from Longdate station 
which Is 160 miiea from Kiclimond and 231 from Huntington. Using brown 
hematite iron ores (Oriakany) from iU own mines 4 miles distant by eiten- 
■ton of its narrow-gauge railway, limeslone (Lower Ilelderberg) from its own 
quarry on line of its railro»d, ani cuke from its own coal mine and ovens at 
Sowelliaa fcrtherwest. Its product is about 80 tons a day.— A second 
ftimsce Is nearly completed that will make from 50 to 60 Ions a daf . 

(4) CiUio FurnMB. of Hileman, Cook & Co., Botetourt county, Va., (P. O. 
Willhunson's) 5.5 miles, by Go's standard gauge railway, just completed, Irom 
GalUe Switch 194 miles from Richmond and 227 Uunlington. Using brown 
and red hematite ores (Oriskacy) from its own mines and limestone (Lower 
Helderbergl from its own quarries in the immediate vicinity of the furnace.— 
Is now drifting in a slnitura of ore « ft. lliick, as far as penetrated, within 
MO(t.or flimace.— Uses coke (torn the Nutallburg mine and ovens 12S 
mllea hrther west. After tborongh rep^rs aod additions went into blast 
Vaadaj, OcL llth. and la now maUng about IS tons a day. 



(S) Low Moor Furnace of the Low Hoor Iron Co. of Va., at Low Hoor 
107 miles Irom Richmond and 324 from Huntington. Using brown hematite 
ore (Origkany) from its own mines 3 miles distant by Go's standard gauge 
railroad, and some from Slack's mine 19 miles farther west (but will nae only 
from its own mines), limestone (Lower Helderberg) from Its own quarries, J 
of a mile distant by rail. Buys coal from Bcury, Cooper & Williams, at the 
Elm Colliery, 118 miles &rther west, and makes its own coke in ovens along- 
side the furnace. A new, first-class, modem furnace, Just completed, having 
a capacity of80 to 100 tons a day, waa blown in on Monday, Oct. 11th, made 
a Qrsi cast, of 15 tonB,Tueeday night, and made near 50 tons on Wednesday. 

(1) The Quinnimont Furnace of the Pa. & Va. Iron and Coal Co.. Quinni- 
cnont, Fayette county, W. Va., 204 miles from Richmond and 127 from 
Buntington. Uses brown hematite ores (Oriskany) from its own mines at Fer- 
rol, 141 miles, and from Peter's Mountain 86 miles eastward, and red-sliale ore 
(Clinton) trom Clifton Forge 103 miles eastward. Limestone (Ore«il)rier or 
Carboniferous) Is obtained from Fort Spring, 40 miles to the east. It uses 
coke made at Its own mines a mile, by branch of C. & O., from tbe fhrnace. 
Is producini; 30 tons a day, now, in the 23rd month of its present run. 

These six furnaces now In blast, all asing coke made from the New 
River or Lower Measure coals, are making about 180 tons a day, and by the 
time this reaches our readers their product will probably be near 200 tons 
daily, or over 60,000 tons a year. — This is but a small t>eginning of the man- 
ufacture of lion in this most highly favored field for that industry. Other 
neW furnaces are already projected and tbe Idle old ones are to be renewed 
and put in operation. 

EmlfratlOQ to Virginia.— A telegram ol Oct. 13, from London, 
gives the following as one of the resotutionB recently passed by the Com- 
oiittee of Uie Virginia Bond-holders of the Council of Foreign Bond-holders 

' in that dly ;— 

I "That the Committee of Virginia Bond-holdeis. having learned with sat- 
lafactlon that a society, comprising some of the most prominent citizens of 
the State, has been formed, under the Title ot the 'Virginia Immigration So- 
ciety,' for the purpose of attracting emigrants with capital lo settle in the 
Stat-;, and that arrangements have been made by the said society for esiah- 
liahing an agency in London for thp United Kingdom of Great Britain and 
Ireland, hereby resolve lo give the said society and its agents here its cordial 
support." 

We are gratified to see that this pjwerfhl corporation, one that virtually 
controls all the fbrelgn movements of British capital, has at last removed its 
embargo on the movement of capital fur investments in the Virginias.' ' 

When (Feb. 31, 1873) by invitation of the Sodety of Arts, of which the 
Prince of Wales is President, the editor of this JDumal read before it, In 
London, a paper "On the Virginias; their Agricultural, Mineral and Com- 
mereial Resources," which that Society printed in fhll, in 11 solid pages of 
its Journal and circulated by thousands, and which waa reproduced, In fhll 
also, in the great mining Journals of London, and commented on favorably 
by the leading dailies, the "Times" included, — the Secretary o( the Council 
of Foreign Bond-boiders (who was also Secretary of the Committee of Vir- 
ginia Bond -holders), Mr. Hyde Clark, was present and was the first to enter 
upon a "dlKusaion" of the paper that had l)eon read. After remarking upon 
the sympathy that in all past time had been felt by the Society of Arts fbr 
VlrgUiia, he felt it his duty to say that "Virginia must set her aflain in 
order before she cfiuld apply In England for fhrther aeaistanoe."— Prom 
that day to this the Council of Foreign Bond-holden has opiiosed all Invest* 
ments here, in one case inducing tbe recall of a million dollars, with which 
work on the Norfolk & Great Western Railway was lo have been begun. 
This opposition was provoked because the English holders of Virginia 
bonds were excluded from the benefits of the "Funding Bill," by Its repeal, 
before they had time lo exchange their bonds. They are probably belter 
satisfied with the "McCuUoch Bill," hence the resolutions. 

The long continued stagnation in business in England has caused a vast 
accumulation of idle money, money seeking paying Investments, and now 
that this investment controlling power approves ot Virginia aa a field (or 
such purposes, we may confidently look for a large and active InTsstmeDt of 
capital in this direction. We shall be glad to see It and will be on the alert 
to warn against its waste in investments that must prove unprofitable and 
in Itic promotion of schemes that have not a snlntantial ciiaracter. 

Mr. Addison Borst, the Secretary of the "Virginia Immigration Sodety," 
has been tor some time In England on businesa for his ^clety, and he b 

I entitled to much of the credit ot this rerival of Interest hi reference to 

[Vlighiia. 
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The "Low Moor Iron Company of Virginia."— On shipjjed in 1875, '6 and '7, but little in 1878, and some 9,000 
Monday, Oct 11th, 1S80, the laigest and most thoroughly well ! tons in 1879. 

appointed blast furnace ever constructed in Vir^iinia or We^^t ! . . '" l^"^^ ^'"^ eou-panj decided to build a fintclasB modem 
Vii^nia, that of the liOwinoor Iron Company of 
Low Moor station of the Ciiesapeake & Ohio I 



miles from Eichmond and 224 from Huntington, 

in and a new era in the manafactiire of iron in these states 

aognrated. 

The "Low Moor Iron Company of Virginia" whs organized 
under a charter granted by the state of Virginia, July 
5tb, 1873, "to mine, ship and eell iron ores, and to manufact- 
ure iron and steel in all its branches." Its minimum capital 
etoek was fixed at 1^500,000, "divided into shares of the p:ir 
value of $100 each," and it can hold real estate up to l(),0'iLi 
acres. Itsprincipal ofilce is located at Staunton, Va 

The "owners, corporators and directors" of thi* Company jit 
the time of its organization wero, and at the present time aru. „„i „ n c ■,- i • .. ^i u -i.' j 

JohllMean.,ofKy.,Pre.ident; Mai. H. M. B.ll, of Va., Vi...: "^e °y™, « of .h.c i are in operation, .neatly built and 
President; A. A. Lo»,of N. Y., Wi^r; John F. Win,, """'""''le looking village of 115 houses a large depot, ato.^ 
i„™ —J r" tr "D T L 1 -M V A \ a nr- i ^ isliops, numerous railway tracks, storage platforms for ore and 

™.*°^.-^- ■^- ^- I'jman. o* N- Y.' *"** A. S. Wmsiow, uJ ih;„; ;„,,.„„, „t„ „»„ „^, „^L,.^„A„5 fi.s^i.^ !„ .1.^ i™* 

Ohio, Directors; and George T. Wickes, ot Va., Managin; 
Director. John F. Winslow is also Chairman of the £xecuti\' 



inding to Jackson's 
sected by the C. & O. ll'y, furnishing the best of sites for fur- 
naces, rolling mills, etc., and for a manufacturing village; it 
increased its capital stock to $600,000, all paid up, and pro- 
cured plans for the furnace and its appurtenances. In July, 
1879, the work of collecting materials and of construction be- 
gan, and has been continued, almost uninterruptedly — so fa- 
vorable is our climate for out-of-doors and all-the-year-round op- 
erations — to the recent completion of this extensive blast-fur- 
nace plant, — representing an expenditure of some $300,000 in 
^ ut 15 months. The result is a 100-ton furnace in blast, 104 



bins for coal, etc., etc., all constructed and finished in the beet 
manner. — The furnace made 75 tons on the 8th day after it 
was blown in. 



Committee. 
John Means is the president of the company that owns tiie 

Aahland, Ky., furnace, of which he is manager, which has im 

annual capacity of 15,000 net tons; he was also the president 

of the Lexington and iiie Sandy R. R., which has recently be- 
come a part of the Elizabethtown, Lexington & Big Sandy It. 

R., the westward extension of the Chesapeake & Ohio ; he i^ 

also connected with other large iron works in Kentucky. — 

Maj. H, M. Bell is a well-known lawyer of Staunton, Va., a 

member of the enterprising firm of Echols, Bell & Catlett, 

which he represents in this Company, a firm that had been 

more snccessful than any other in the introduction of capital 

into the iron and coal regions of Virginia and West Virgmiu. 

and in the establishing of manufactures, especially on the lirt 

of the C. & 0. R'y. — A. A. Low, the head of the great import 

ing house of A. A. Low Brothers, of New York City, so exten- 
sively and Bucceesfully connected with the China and Japan 

trade, and who has recently given fresh evidence of his sagai;- 

i^ by purchasing thousands of acres of coal lands in Went 

Virginia. — E. H. R. Lyman, of New York City, is also a promi- 
nent member of the house of A. A. Low Brotners ; he also ha^ 

invested in W. Va. coal lands. — John F. Winslow, of Pougli 

keepsie, N. Y., one of the founders and presidents of the noted 

Rensalaer Polytechnic Institute, of Troy, N. Y'. ; was long the 

leading spirit of the great steel works at Troy, N, Y., ana wits 

a member of the firm of Cornell & Winslow, that purchaseil 

the right for the Bessemer Process in the United States, intro- 

dnciog to this country that great industry, the manufacture ot 

Beesemer steel, in which we now rank the second in the world, 

producing; yearly over 1,750,000 tons. — A.S. Winslow, a brother 

of JohQF.,isvice-pres. of the First National Bank of Cincinnati, 
— Geoige T, Wickes,brother-in-Iaw of J. F, Winslow,and an en- 
gineer graduate of the Renselaer Polytechnic, is from New 

Tork, but has been connected with mining operations in N. C, 
and elsewhere ; he has, from the first, had charge of the exten- 
sive operations, both of raining and construction at Low 
Moor ,managing the afiairs of the company with great energy ac d 
skill. 

The Low Moor Company began by purchasing some 4,11 ^ 
acres of mineral and farming lands tying on the western rangiT^ 
and slopes of the Ritch pateh chain of mountains, where br'- 
kea ana drained by Karnes' Creek, and extending to Jack- 
bod'b River and crossed by the Ciiesapeake & Ohio R'y, in Al- 
leghany county, Va. Alter extended explorations of tho ex- 
tensive iron ore beds that there outi^ropped, it constructed a 
branch railway, of standard guage, 2i miles long, from Low 
Moor station of the C. & O., southward to its miues, where a 
well built mining village soon sprung up and where machinery 
for washing a large quantity of ore was erected. 

Refpilar mining operations, on a large scale, began in 1875, 
the company making the mining and selling of ores its bus- 
inees. From that time to the present it has mined some 85,000 The first, second and third of the above analyses are of the 
tons of brown hematite iron ore, a large portion of whicb ws^ brown hematite ore, of which there are about 3.5 miles of 
sold to Quinnimont Furnace, on the C. & 0. R'y, 97 railesfai-l length outcrops, exposed by the undulations or upheavals of 
ther west, and to Wheeling, Stenbenville, the Hanging Rock | the strata, (one bed of which is shown in the "section" by Mr. 
region, and other points on ^e Ohio. About 53,000 tons were ; Wickes, published in the January No. of The ViBoniiAe). la 



The furnace is an iron-cased stack, 75 feet high, having an 
inside diameter of 9 feet at both bottom and top ; it rests on a 
cast iron ring supported by 8 columns, It is 18 feet in the 
bosh and has 8 tueyres. The lining is two-thirds Mt. Savage 
and one-third Sciotoville fire brick. There are 3 Whitwell hot- 
blast stoves, brick-lined sheet iron cylinders with vertical fines. 
It has :i engines and 12 cylinder boilers; the steam cylinder 
is 3 ft. in diameter, the blowing one 84 inches, stroke 4 ft. ; the 
2 fly-wheels are each 10 ft. in diameter. The elevator is 75 
ft. high, made by Otis & Bro., New York. The casting house 
is 60 ft. by llfi and the engine room 34 by 40. Six large 
weighing scales are in use. About 4 miles of railway track 
belong to the place, 2i of which lead to the iron mines and 
the limestone quarry. Water, in abundance, is obtained fixim 
Jackson's River by about 1,000 ft. of 12 inch iron pipe ; by a 
small engine it is forced into two reservoirs, one elevated about 
100 ft., the other a storage one in the yard. Some 400 labor- 
ers are employed in mining, quarrying, transportation, fiimace 
and other work. — The assistant manager, in chaige of the 
furnace, is Mr. Richards, from the Edgar Thompson Furnace 
near Pittsburg. 

The ore beds, decayed, stratified deposits and strata in place, 
are on the company's land, 2 miles, hy rail, from the furnace; 
the limestone is 3 of a mile in the same direction. The com- 
pany makes its own coke, having built 104 beehive ovens, 
having a capacity for li tons each a day, alongside the fur- 
nace, and purchasing coal from the Elm Colliery of Benty, 
Cooper and Williams, at Elm station, of the 0. & O. R'y, 118 
miles farther west, at a cost of $1.80 \kt ton delivered at the 
furnace; — analyses of this coal and the coke made from it are 
given elsewhere in this number. 

T/ie Iron Ores used at Low Moor are from the Oriskany, 
Rogers' No. VII, and the Clinton, Rogers' No. V, beds on the 
company's land, about 2 miles, by branch railway, south irom 
the furnace. Their character may be judged of from the fol- 
lowing analyses: — 
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the "Prospectus," by G. T. "Wickea, Ene^Beer and Managing 
Director, 187S, (to which we are indebted for many of the tacts 
here published), in reference to the quantity of tnese ores, on 
the Low Moor lands it is stated, — "Thns far, in mining these 
Heraatite ores, the rule has been found to be unvarying, that, 
as the workings deepened, the vein has widened and the qual- 
ity haa improved ; in one instance, where the vein of ore was 
16 ft, wide at the surface, 280 ft, down from (Ais surface the 
vein was 70 ft. wide, while at this depth it was only 20 ft. be- 
low the surface of the main valley ; and the ore is mined here 
not by sinking shafts, but by 'drifts' run in from the hill aide," 
— Mr. W. enumerates 11 "drifts" and "open cuts" that, to 
187S, had been made, withont making any "rooms" in the ore- 
"bedsiaggregating 4,4+1 ft. of dri/ls, and 1,547 feet of open cuts, 
"actnatly in the ore, varying from 9 to 70 ft, in thickness and 
extending downward to an unknown depth." He estimaied, 
from surveys and test-hoies, that "1,500,000 tons of marketa- 
ble ore" was then "in sight and accessible from these^dritfe 
and open cuts." "Nor do these include more than one-twenti- 
eth part of the accefsible portion of this first bed or vein upon 
the company's property, as proven by numerous test-holes; 
and when we add to these the contents of the second bed or 
vein (not shown in the section), we think we may prudently 
8ay that the quantiiy of this kind of ore on the property is 
practically inexhaustible." 

The third analysis given above was made at the instance of the 
Kiverside Iron-works Co., of Wheeling, W. Va., to test the 
quality of Low Moor ore before a proposed purchase; after 
working in their furnace they reported "that it yielded 53 per 
cent, of pig-iron of very satisfactory quality," 

The fourth analysis is of what Mr. Wickes calls a "Jilock ore 
that lies to the right of and below the fossil ore, aa shown on 
the section (given in The Vikginias for Jan., 18S0), equal in 
lineal extent to the latter, and varying from 4 to 6 ft. in thick- 
ness. It contains too large a proportion of silica for profitable 
working alone, but in connection with argillaceous ore could 
be advantageously used. It can be mined very cheaply, and 
at some future day may prove a valuable accession to the com- 
pany's mineral resources. 

Fossil ore on these lands is mentioned by Mr. Wickes as fol- 
lows: — "By referring to the section it will be seen that this 
ore lies on the right, and underneath the sandstone formation 
marked thereon as No. V. Upon a part of the property the 
position of the veins is nearly vertical, while at other points it 
18 nearly horizontal. Some 8 drifts and galleries have been' 
put in on the veins, aggregating 3,000 feet in length, and about 
5,000 tons of ore taken out, most of which was marketable. 
The vein shows from 6 inches to 2 ft. in thickness, and ex- 
tends the entire length of the property, a distance of 4 miles 
across the widest part." — "As an ore it is a favorite with iron 
smelters for mixing with the brown hematite ; it yields 50 per 
cent, of metallic iron. 

The limestone of this property, belonging to the TiOwer 
Helderberg (Va. No. VI), is tnus mentioned in the "Prospec- 
tus." — "There is an almost unlimited quantity of this materi- 
al so indispensable as a flux in ore smelting. It may be very 
cheaply quarried, and is of excellent quality, as shown by the 
following analyeos. Lying, as it does, immediately adjoining 
the rail track, it can be put into cars without additional cost 
beyond the quarrying. It is shown as No, VI, veins No. 1 and 
2 on the section. 

The analyses of samples from the two veins, made by Prof. 
C. E. Dwight, of Wheeling, W. Va., August 22, 1876, gave the 
following;^ 



Carbonate of lime 97-^3^ 93'44o 

" magnesia 0.113 >-337 

" iron 0.014 1-049 

Alumina 0301 0.368 

Silicicacid 1.530 3.086 

Phosphate of lime 0.023 0.014. 

Sulphate of " 0.102 0.021 

Organic matter and water 0.260 0.548 

Loss 0,025 0.137 



TA^ cost of making a long ton of pig-iron at Low Moor was 
estimated in this "Prospectus," Oct. 1, 1878, as follows: — 

1.5 tons colce, at {2.85 perton, . ^4-27 

2,15 tons ore, at f J. 03 per Ion, , , ■ 4.61 

I ton limestone, at 40 cents per ton, 0.40 

Labor 1.75 

Extras 0.47 

Total JII50 

The comments on this estimate are; — "At this price for ore 
a profit on it ia allowed the mines, while 2.25 tons to the too 
of iron is probably more than would be currently used. Then, 
again, a saving will doubtless be made ultimately in the cost 
of coke, so that we regard these figures as being quite up to, 
if not beyond what will be the regular practice,' 

We shall watch, with very great interest, the workings of 
this Low Moor Furnace, confident that it will satisfy the ex- 
pectations of those that have invested in it, and, in ail possible 
ways, "devised liberal things" in its construction. We look to 
it to demonstrate that good iron can he made more cheaply in 
the iron regiouE ot Virginia tlian at any other points in the 
United States. — The ores, the limestones, the fuel, the labor, 
the climate, the midway station between Eastern and Western 
markets with ample transportation outlets to both, are all 
there, and nothing is wanting but energized capital, energized 
as it has been at Low Moor, to prove that nowhere will the 
iron-master be mo-e liberally rewarded for his expenditnrea 
than in the Virginia iron-belts. 

The "Old Dominion Land Company" has Just been 
incorporated at Richmond, Va.; the corporators are C. P. 
Huntington, Harvey Fisk, A. S. Hatch, James H. Storrs and 
J. E. Gates, all of New York city. C. P. Huntington ispres- 
ident and Frank Storrs secretarv. The capital stock of thia 
Co. is from |3000,000 to J4,000",000. Its object is to mine, and 
own and develop land in Virginia. — These gentlemen are con' 
nected with the Chesapeake and Ohio Ry., and, doubtless, one 
of the objects of the O. D. L. Co. is laying out and building 
up a city at Newports-news. 

Amherst Furnace, Amherst Co., Va., is now making 6 
tons of charcoal iron a day, using 200 bushels of charcoal, 
made near the furnace, to the ton. Its ores are Primordial 
(No. I) brown hematite, brought fi-om its Buena Vista mines, 
on the Western Blue liidge, in Rockbridge Co., 22 miles by 
canal and \ of a mile in carts from the ore bed. — Marl is used 
for flux in a one-eight proportion ; it ia dug from a bed over 
20 ft. thick, on the bank of North River and the canal, 23 
miles above the furnace, in Rockbridge Co. It is preferred to 
limestone and costs less. 

The Tinsalia Goal and Iron Company, composed of 

Western Pennsylvania capitalists, has just received its charter 
from the State of Virginia. The company will build a branch 
railroad from their works in Wise county to the main line. 
The capital invested is 8500,000. A, V. Tin8tman,oi Pitta- 
burg, is President of the concern, and E. K. Hyndman, prea- 
ent manager of the Connetlsviile Coal and Iron Company, is 
vice-president. — Piituhurg Tefsgraph. 

Frof. J. J. Stevenson is now making a geological survey 
of Wise, Scott, and Lee counties, Va., and a geological section 
from the Black Mountain (Cumberland of the maps) to Bris- 
tol, on the A. M. & 0. RR, for the Tinsalia Coal and Iron 
Co., as Gen. Imbodon writes us from Big Stone Gap, Wise 
Co., whither he has lately removed in the interests of that 
company. 

The " Fowhatan Coal and BR. Co." was incorpora- 
ted at Ricbmand, Va., Oct. 19. Its office is to be at Richmond. 
Frederick Woltfe, of Montgomery, Ala,, is president, and 
James R. Werth, of Richmond, secretary. Its capital may be 
from $20,000 to $400,000. It will operate, chiefly, in Powha- 
tan Co., Va. 

The Lynchburg Iron, Steel and Mining Co. is not 

only running its iron-works — the products of which are advei^ 
tised in The Virginias — on full time, but has recently com- 

Sleted and put in blast a new furnace, fed by ores from its 
ames River mines, below Lynchburg. 
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The Iron Ores of Virginia and West Virginia. 

By Prof. William B. Rogers. 



(CONTINUSD PROM PaGS I40.) "* 

3. The Mesozoic Iron Ores of Virginia.— These ores 

are found in the Upper Jurassic beds that are exposed along 
the eastern border of Midland Virginia, projecting, in places, 
into the Tidewater country, in the areas colored a light red on 
the Gological Map (in Thk Virginias for June) ; and in the 
Lower Jurassic beds that occur as isolated and somewhat oval 
patches in Midland Virginia, in the areas colored a deep red 
on the Geological Map ; — they are within the Archiean and 
along its eastern border. In his reports Rogers called these 
formations the Middle and the Upper Secondary, — in a re- 
cently published table (see page 14 of Thk Virginias) he 
classes them as the Lower Mesozoic (17, IG), or Jurasso- 
Triassic, the Middle Secondary Sandstones and Coal Measures; 
and the Upper Mesozoic, or Jurasso-Cretaceous, the Upper 
Secondary Sandstones. — These are coal, rather than iron- 
bearing formations. 

"While referring to the valuable character of the rich depos- 
its of bituminous coal I am anxious again to call attention to 
the iron ores which accompany them in several place. Since 
the former report, in which allusion was made to the probable 
importance of these ores to the manufacturing industry of east- 
em Virginia, several specimens have been submitted to chemical 
analysis, and from the results obtained, the really valuable 
character of the ore may be considered as satisfactorily estab- 
lished. A specimen of hematitic ore, from the neighborhood 
of Tarbue's pits, in Chesterfield, gave in the 100 grains the fol- 
lowing ingredients: Peroxide of Iron, 85.15; Silica, 4.20; 
Alumina, 4.00 ; Water, G.50. 

The existence of this mineral in immediate contiguity with 
the coal is a fact of such obvious importance, that no com- 
mentary is needed to make it deeply interesting to persons of 
capital and enterprise, who may be concerned in developing 
the resources of this portion of the State." [6-1S3G.J 

"Micaceous iron in small scales" is mentioned as found in 
the "igneous" or "altered rocks," near Goldsby's Falls *of the 
James, in Buckingham. [83-1830.] 

The quarries of Upper Secondary Sandstone of Francis Tal- 
iaferro, on the Rappahannock, below Fredericksburg, are 
said to furnish a "rock varying from a nearly white to a light 
brownish-gray color. The latter tint is generally developed 
after exposure to the air, and is obviously due to the decom- 
position of the embedded particles of iron pyrites present in 
in the strata of this as well as* other localities." [33-1840.] 

"Iron ore from the Chesterfield coal basin. — Structure mas- 
sive, somewhat slaty; texture coarse; color brownish black, 
with glimmering quartzose points. Composition in 10() parts: 
Peroxide of Iron, 66.00; Alumina, 7.10; Silica and insoluble 
matter, 14.30 ; Water, 12.50; Loss, 0.10; Percentage metal ic 
iron, 46.20. [121-1840.] 

Note. — We have now given all the iron items in Rogers' 
reports relative to all that part of Virginia lying eastward 
of the Blue Ridge, and in the Archsean or Metamor- 
phic portion of that chain, the Eastern Blue Ridge. The 
rocks of that extensive Archa3an region (see Geological 
Map) have not, as yet, been classified, nor has the order of 
their succession been determined or agreed upon by the lead- 
ing geologists. Rogers, in his notes for Macfarlane's Geol. 
Ry. Guide (1877), does not attempt to classify them; he mere- 
ly says (p. 181) : "The letters A, B, C, D mark four rather dis- 
tinct groups of Archaean rocks found in Virginia, of which the 
first three may probably be referred to the Laurentian, Huro- 
nian and Montalban periods respectively, and the fourth to an 
intermediate stage — tlie Norian or Upper Laurentian." And 
Lesley, in the same work, says : "All beneath the Potsdam is 



styled Azoic, because no survey has yet sufficiently differ* 
entiated the mass into its several systems." — Which is equiva- 
lent to saving, as said above, that as yet we know nothing 
definite about the order, etc., of these rocks, and that we have 
here a large field for the exercise of geological talents of the 
highest order. But, the Eastern Blue Ridge fairly crossed to 
the westward and the old shore of the Paleozoic sea reached — 
a sea that in old time extended from the long Archiean island, 
the western border of which remains as the Eastern Blue 
Ridge, to the Rocky Mountains, and from the Laurentian 
Highlands to those that encompass the Gulf of Mexico on the 
the south — we come to where the order and succession of the 
rocks are well known, and their structure, position and extent 
are, in. a general way, determined, and have been since 1836 
when Prof. Rogers announced, that, "After much toil and 
perplexity, occasioned by the rugged features and complicated 
structure of the mountainous districts which were examined, 
the true relations of the rocks and minerals of this portion of 
the statel were satisfactorily determined." [8-1836.] Espe- 
cially so since 1837, when they were grouped and named, in 
the report, after the statement "that the determination of the 
order in which the several members of our geological series 
are arranged throughout the region west of the Blue Ridge, 
constitutes one of the most interesting and valuable results 
yet developed by the labors of the survey, not only leading to 
curious and important conclusions of a strictly scientific 
nature, but furnishing a sure guide to researches of ec»onomi- 
cal value." [13-1 S37. J This is the grandest geological dis 
covery that has been made on this continent, and it has turn 
ished the key for all subsequent ones. The honor of its incep- 
tion belongs to the A'irginia of 1835 and to her State Geolo- 
gist, who was then just entering his 30th year, and in part, 
also, to his co-working and since jointly famous brother. 

The fact of succession in the rocks discovered, Rogers pro* 
ceeded to divide the rocks themselves, — which he had 
studied through a mile of thickness in the upheaved and 
eroded Apalachian region extending from the western Blue 
Ridge to the Ohio, but really containing many miles of thick- 
ness of displaced strata — into groups or "fornuitions," putting 
together those having Cv^mmon resemblances or that he found 
entering into common topographical features. Recognizing 
the great value of the order ot numbers, he marshaled his 
groups and designated them by numbers, calling that which 
he found at the bottom, the one that rested on the broken an<f 
unordered rocks of the eastern Blue Ridge, Formation J^o. 1; 
the next, Formatmi No, 2, and so on to No. 12, which lay 
"imme-liately beneath and incorporated with the widely ex- 
tending coal measures of the west." — This in 1837. In 1838, 
having extended his observations, Prof Rogers adopted Roman 
numerals, an obvious advantage in writing, for his formations, 
and, as before, designating them Formation No, /, Formation 
No, 11, etc., up to Formation Xo. XIII. In 1840 he divided 
No. XIII, which included the Middle and Upper coal-meas- 
ures of Thk Virginias, into Nos. XIII, XIV, and XV ; in his 
recent table (The Virginias, p. 14) he has a No. XVI, but he 
did not use that in his Viri^ii ia Reports. 

These numbers are used by Rogers in his reports, and they 
furnish the most convenient names for the field observation 
and study of the rocks in the Vuyiti nts, and for communi- 
cating, locally, information concerning the position of the 
rocks and that of the mineral treasures associated with them, 
as the writer has found in an experience of many years and 
with people of all degrees of intelligence. They number all 
the groups of rocks here that have now a determined order, 
giving the succession of the wfu)le series of conforrnable 
rocks as displayed in these states. Until the geolo* 
gists have agreed amongst themselves which is the found^Xr 
tion rock, the No, 1 that is not to be changed in tie 
next generation, we may as well adhere to the old shore-line 
of Prof Rogers for our zero and westward ascending scale, 
and thus, while courteously, but parenthetically, using the 
New York names and the Dana changed scale numbers, enjoy 
the orderiy and readily recalled classic Virginia and Peiin- 
sylvania names, and, by so doing, continually suggest that 
from that same old shore line there lies an unexplored geolog- 
ical world to the eastward for some coining man — perhaps 
some Virginian trained in the school that Corcoran and Rogers 
have so generously endowed, and that has its seat amid (nosp 
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' rocks — to explore and do for the east-lying regions wliat Rog- 

* ers did for Hie west, and become another honored benefactor 
•to the state by so doing. — Ed. 

"(?/* the fw'elce roci\% each marlcad hy certain distinctive 

* characte^H^ coTftposing the mountains and valleys of this region^ 
'it k'Z^ ieeh deterifihied that at least eight are accompanied hy 
'%eis of ironUjre. Each ore lias distinctive marks by which 
'it may be -l-ecognized, and peculiarities of composition, fitting 
»it for t'feftain uses to which others would be less happily adapt- 
*ed. ^hus, in the quantity and variety of this material, in all 

its viiTuable forms, our state is now proved to have no rival, 
'dlrie^s, perhaps, Penns^'lvania may be such. Looking to the 
^immense extent of the region over which these rock are 
^spread, and to the structure of its mountains and valleys — 
'bringing to light at various points each of the twelve principal 
strata which it comprises — freighted, in great part, with the 
most inestimable o\ metallic products, it becomes evident at 
once that the topography of the rocks and mineral resources 
of this region, as it "will be exhibited in tlie general geological 
map, is destined to bestow upon it a new and almost unhoped 
for interest. With such incentives, and with such a guide, 
enterprise directed to this portion of the state can neither 
falter nor be disappointed. Anticipation, confiding in 
the certain deductions of cautious scientific research, already 
besfins to sketch the gladtlening picture of successful indus- 
try — crowding population and wide-spreading improvement, 
which at no remote day, it will be its happy lot to realize. 
[8-1836.1 

In his preliminary report, commenting generally on the 
mineral resources of Virginia, Rogers says : "The iron ore of 

* the A^'alley constitutes another of its most valuable possessions. 
This, although manufactured into iron in numerous places, 
has as yet been the subject of no systematic geological and 
chemical examination, further than the determination of its 
general features, and some of its qualities in the furnace. An 
iCxamination of the composition of all the principal varieties 
now in use, as well as the determination of the relations of 
the deposit, geologically, with the rocks among which it is found, 
would furnish matters of enquiry, whose practical bearing upon 
a valuable branch of industry in this region will be promptly 
-and fully recognized by all who are interested in its success. 

For, although the tact of the operator in this, as in almost all 
the department of the arts, is necessary to the profitable pur- 
suit of the manufacture, those engaged in the smelting of 
iron have long been sensible, at least in other countries, of 
the high importance of such suggestions as are furnished by 
a chemical examination of the ores upon which they operate, 
and a geological investigation of the positions in which the 
'beds of ore occur. The ores almost exclusively in use are 
'hematites of various aspects, known under the name of Honey- 
comb and Pipe ores — many of which yield a metal of the very 
finest character. The facility of smelting, Jis well as the qual- 
it\^ and amount of product, varies of course with the descrip- 
tion of ore employed — and from the want of such knowledge 
as has been just referred to, the ditiiculties ot the process in 
some places have almost put a stop to the operations of the 
furnace.*" [.'V.^-l^^.^*).] And in the same cnnnection mention 
is made of "octahedral and dodec.ahedral sulphuret of iron" 
as objects interesting^ to the mfnerologist, found in that re- 
gion. [;.v-y-\ :::i.J 

In 1^)^, in [)rv>fntin'i: :i?i.ily>i.*s 'Sif the iron ores of the 
Valloy an 1 its iiioiintuiiis/' givi^i hero ifter, Uoj:ei's gives the 
followinir ixencral statuincnts in reference to these ores: — "In 
descril)inj: the ir<'oKvical ^trurture of the Great Valley of our 
stite, and of the moiint.iins ri:»ing within it or forming its 
western border, some acoount was given of the localities and 
extent of the various bed:* of iron ore associated with the seve- 
ral formations. I proceed now to add a few chemical details 
in regard to the composition of these ores, confining myself 
to those varieties which are of most importance, as well from 



the extent in which they are found as from their intrinsic ex- 
cellence. Numerous other analyses of the ores of this region 
have been completed, and many yet remain to be executed, 
of which it is designed at a future day to make a detailed re- 
port. Similar examinations have also been made of a large 
number of ores associated with the strata of the mountainous 
region lying to the northwest, of which many are from the 
same formations as occur in the Valley. Of these general 
mention was made in the report of last year, in treating of 
the eleven successive forniations comprising the Apalachian 
series. The minute investigation of the geological position, 
as well as the extent of the ore iu question, zealously 
prosecuted during the past year, has brought to light 
the important fact that throughout a large portion of the mid- 
dle district of the Apalachian zone, as well as in various parts 
of its two other subdivisions, the most abundant, continuous 
and valuable deposits of this material are to be found in for- 
mation VII, the coarse sandstone near its upper boundary, 
being frequently replaced by the ore for a great thickness and 
over a wide extent. 

In announcing the discovery of the geological connection 
here mentioned as one ol much economical interest^ it is proper 
to repeat the remark often made on previous occasions in my 
reports, that such a general fact claims a high consideration for 
utility from the extent of area over which it becomes applica- 
ble as the guide to individual explorati*m through all future 
time. To discover every accessible dej^osit of ore within the 
wide expanse of our Apalachian zone, would obviously be im- 
practicable with any scheme of geological investigation, how- 
ever ample and complete. Ages must elapse before all the 
available localities of this widely disseminated material 
shall have been explored, yet, by determing now the law con- 
cerning it in position with rocks conspicuously exposed and 
readily identified from the minute description of them already 
given, a safe guide is placed in the han Is of the enquirer, with 
which and the geological details of structure, revealing the 
order and position of the formations in each ridge and valley 
he can hardly fail in reaching a satisfatory result. On this 
account it wiis that much, and perhaps a seemingly undue im- 
portance was attached in my last year's report to the discovery 
of the fosUiferous and calcareous iron ore associated with 
formation F. Yet of the practical value of this generalisation, 
I may cite as proof that during the last season it has led to the 
observation in numerous places in the mountains of the south- 
western counties, of the very satne ore in the same geological 
position, when, but for the direction thus given to our en- 
quiries, many of these localities would necessarily have been 
overiooked." [1838, p. 28.] 

4. The Primordial Iron Ores of Virginia and West 

Virginia.— There are the iron ores of the Primordial or 
Potsdam formation, Rogers' No. I ; those found in and along 
the broken ranges of foot-hills lying west of the Blue Ridge 
proper, the Eastern one, and along the eastern border of The 
Great Valley, — the ranges that from their relations to the 
Blue Ridge chain of monntains may, with great propriety, be 
called the Western Blue Ilidire. These ores are only found on 
the eastern borders of the Valley counties, and perhaps to 
some extent in the western borders ot Floyd, Carroll and 
Grayson, and in the out-of place Valley area of Bedford, the 
Butord valley. 

Rogers included this in his *'Third general division" of Vir- 
ginia in his first report, in which he mentions '*iron ore" as 
one of "the valuable materials included in that section of the 
state." [5-1835.] 

CoNTncuxD ON Faom i6o. 
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Analyses of West Virginia Coals and Cokes.— A Iron Ore.— The New York and Ohio steel and iron Company, 

Most Important Work.— An-angementB have been eftect-|or Ironlon, Ohio, has recenlly purchased a thousand tons of the 

1 bv -which full analyses are to be made of samples of all of "Excebior" iron ore at about S3 per ton, on the C. S: O. R'y, at 



the coals and cokes of West Virginia now available from aloiiL. 
the lino of the Cheeapeake & Ohio Kailwaj, and the results 
published, 

The samples will be carefully selected by the Editor of The 
ViBGiKiAs who will see that tiey are proper averages, truly 
representing the fuel as it is prepared for market : each point 
of shipment will be visited by him, and the selections made in 
regular order 

The analyses will be made by Mr. J. Blodget Britton of the 
Iron-Masters' Laboratory, of Philadelphia, and reported from 
time to time as they are severally compleled. 

This work, it is believed, will reveal the existence, in quan- 
tity, in "West Virginia, of some of the best, if not the very best 
coals for coking and iron-mannfacturing purposes in the Unit- 
' ed States. It will be proceeded with as rapidly as its nature 
will permit. — Already Mr. Britton has made two analyses, and 
the following are copies of his report : 

"Ikon-Masters' Labohatokt, 
Wahrenton, Va., Bbanch, Oct. 16, 1880. 
Results of analysis of Coal {Bituminous), from ^/;» Colliery, 
Fayette Co., W. Va. — Sample, received from Jed Hotchkiss, 
Esq., was ponnded np and weighed 1 lb., 10} oz. 

Water, expelled at 212° Fah 2.41 

Volatile combustible matter, 24.43 

Fixed carbon, 'i'1.82 

Aeh, • 1-34 

100.00 
0.371 
' ( Phosphorus, ... a trace, 
Resnlt of analysis of Coke produced from Coal from Mm 
Colliery, Fayette Co., W. Va.— Sample, received from Jed, 
Hotcbkis*, Esq., was pounded up and weighed 1 Ih., 2 oz. 
Moisture (^worbed from the air 

after coking,) 1-49 

Volatile combustible matter, 0.58 

Fixed carbon, 9*-03 

Asb, • 3.90 

100.00 

,,,,.,,, j Sulphur, 0.494 

Included m the above ; j p^^'gpljpj.^g^ ... a trace. 

The coke could not have been made from coal identical with 



Excelsii 



Alleghany county, Virginia, — having had its 
called to these excellent ores by the notice taken of 
them in the August number (p. 119) of The ViRCiNtAS. — The 
hich these and other Virginian ores, that contain over 
51 per cent, of metallic iron, ran be bought, are in striking con- 
ith those paid for Western ores in the same region; for 
among the "mining news" of our recent exchanges is this item : — 
■'The Missouri ores are an expensive material just now, costing, 
er ton, $ia for kon Mountain, $g for Meramac, and J6 for 
Pilot Knob, and $2.6^ more for freight to the Hanging Rock region 
of Ohio." According to the official Geological Reports of Mis- 
souri, {See Vol. on Iron Ores, 1872) the Iron Mountain ores con- 
tain from 6516 to 68-53 per cent, metallic iron, from 0.03 too. 11 
phosphorus, and from 0.003 to 0,008 sulphur; the Pilot Knob ores 
from 36,52 to 64,91 percent, meialliciron, 0.015 to 0.044 
phosphorus, from a trace to 0.079 sulphur, and from 5,1810 28.16 
; the Meramec ores contain from 22.38 to 69.77 per cent, 
metallic iron, 0.027 "> o-ao8 phosphorus, and from a trace too. ij6 
sulphur. — Two miles north of Covington, Alleghany Co., Va., Ed. 
Burke, Esq,, after three days prospectingon his land struck a solid 
bed of brown hematite 5 feet thick. Iron men pronounce it of good 
quality. — AlUghatty Tribune, Oct, 15. 

The Richmond & Alleghany RR Co. is makinggood 

roeress in track-laying from each end of its line. From the 
icTimond end the cars are now ninning 34 niilee, to Cedar 
Point, 114 miles below Lynchburg: from Williamscn's, its 
western junction with the Chesapeake & Ohio, construction 
trains ran over 8 miles of completed track, to where a bridge 
over James River is nearly completed, that done, in a few daya 
now, track-laying will proceed rapidly to Buchanan. Trains 
will soon be running over this Avilliamson's-JBuchanan divia- 
of the road and tue great iron ore beds of Arcadia, Purgar 
tory, Salisbury, Lowry's, and Roaring Run, Parson's, Cook's, 
Callie and Kayser'e, on Rich-patch Mtn., will he put in com- 
munication with the railway system of tlie country and a new 
and rich iron field be opened tor development. 

This company has purchased the Clifton-forge property, one 
mile below Williamson's, which includes the (Jlifton-forgepass 
of Jackson's River through Ritch-patch Mtn. and its extensive 
water-power, iron ore and timber lands, and also the riverside 
portion of the Kayser property below the pass and just east of 
Rich-patch Mtn. On the broad bottoms and river terraces of 
the latter the town of "Iron Gate" is to be laid out and at 
built up, for there the company will erect its machine 



1 hotel. 



the'sam'pleVnalysed; coal like the sample would have made aj^liops, a hotel, making it the present western terminus ol .„ 
still purer coke, though the one now reported is undoubtedly ™«i;«^-„ C.L,^'^ hasalready opened theold Kayser house 
a snperior article." 

Elm Collierv, that of Messrs. Beury, Cooper & WuUams, 
from which this coal came, is at Elm station of the Chesapeake 
& Ohio Ry., Fayette Co,, W. Va., west 315 miles from Rich- 
mond and 118 from Low Moor, and 106 east from Hunting- 
ton on the Ohio. (See map in The Vieginias of Feb. 1880.) 
The coal is from s bed of the Lower Coal Measures, Rogers^ 
Formation No. XII, (Dana's 14 a.) which is there 55" thick, 
of clean coal. This bed is probably the same as that 
mined at Nntallbnrg,— 59 of Page's section on page 22 of 
Tbb ViEaraiAB.— This coal was selected as the first to be an- 
alysed because it is the one from which is made the coke used 
at the largest blast furnace in the Virginias, that at Low Moor, 
Alleghany Co., Va., which, as stated elsewhere, has just gone 
ioto blast. i_ -1 <■ 

The sample analysed was taken from the stock pile, of some 
2,000 tons, at Low Moor, whither the coal, as mined, had been 
recently shipped. A bushel of fragments was picked from 
every part of the stock pile, so as to secure, beyond {Question, 



every part 01 ttie stocK piic, so as 10 secuif, uejrou'j uuuoi-hjii, 
a bnshel that would truly represent the commercial character 
of the coal ; this bushel was then pounded up and shaken to- 
gether, and from it a pounded-up sample of 1 lb., 12.5 oz., wae 
taken and at once sent to Mr. Britton and by him analysed, 
■with the utmost carefulness, within the following week. 

Coke from the Elm Colliery coaU, selected, in the same 
manner as the coal in the preceding analvsis, from the stock 
pile of some 500 tons, or more, at Ixtw Moor Furnace, lying 
alongside the coke ovens at that furnace where it had just 
been made, was analysed by Mr. Britton at the same time as 
the coal, a sample of 1 lb., 2 oz. having been sent him. 
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Awards to Iron Ores and Coals from the Virginias.- At the 8th 
inual Cincinnati Exposition, closed October, 9ih, the highest 
. ize, a silver medal, was awarded to Pleumer & liramwell, metal 
and mineral dealers of Cincinnati, for the " Best display of iron ores 
from any Slate." It was for iron ores from along the C. & 0. R'y, 
in Virginia ai.d West Virginia. — A silver medal was also awarded 
to the Pennsylvania and Virginia Iron and Coal Co. for the •'Best 
Display 0/ Iron Ores." It is needless to say that these are from 
the same line, — samples of ores used by that company at its Ferrol 
and Quinnimont furnaces,— To Pluemer & Bramwell was also 
awarded the highest prize for roals, gathered also from the Ka- 
nawha and New River fields. 

The competition for these awards was from all directiors, from 
Kentucky, Pennsylvania, Ohio, Alabama, Tennessee, West Vir- 
ginia, and Virginia, and it is no small matter that these stateshave 
won them. — We ask the attention of those that say that the coals, 
cokes, and ores of these stales are are not e(|na! in quality 10 those 
ither slates, to these impartial awards. 



Hon. W. H. Ruffner, Snpt. of Public Instruction in Va., 

delivered to the Virginia Summer Normal School, lately ia 
i3-weeks session at the University of Va., 13 lectures on geolo- 
gy and mineralogy with special reference to Virginia. In con- 
cluding his lectures he advised all those who felt an intercHt 
in the subject to subscribe for TitE ViRGi.fiAS. 

Sinking Creek Furnace, Craig Co., Va., "is now in blast, 
making ti ions charcoal iron a day; could make 10, but have 
had a long drouth and water very low," writes, under data 
of October 13, Supt. E. P. Williams. 
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Formation in Virginia. 



"By Oswald J. Heinbich, M. E. 
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Continaation of Old Midlothian Coal Mine Section. 



In 



Total dlst. from the granite 20 

Ft In 1 

V. Oleiferous group ^ 191 feet. 



38 7 Sandstone, arkose, light gray and schistose sand- 
stone, with slaty strata, . 902 

^3 ^late, gray,ar«.naceous and black fissile, containing 
fish-scales, Calainites, and long vegetable stems 
and limestone, arenaceous, drab-colored, in 
small strata ; also some benches of arkose divi- 
ding it from the next, .' 925 

7 9 Slate, pyritiferous, containing in addition, Esthe- 

ria, thin sheets of calcite and gypsum, ... 932 
5 9 Sandstone, arkose, light gray, conglomerated and 

carbonaceous, 938 

3 6 Slate, dark gray, pyritiferous, containing gypsum, 942 

16 9 Sandstone, arkose, light gray, coarse, slightly cal- 
careous, 958 

13 10 Slate, dark gray and drab-colored, containing 
calcareous concretions, pyritiferous, obscure 
vegetable impressions, 972 

12 4 Sandstone, arkose, white, slightly calcareous, . . 984 
5 I Slate, gray, calcareous, and 3' 6" limestone, . . 990 

45 I Sandstone, arkose, grayish white, calcareous, in 

heavy benches divided by slaty strata, . . . . 1035 

18 2 Slate, black, pyritiferous, calcareous, containing 
fi«ih-scales, Estheria, and limestone strata from 

i't0 4', ,1053 

27 10 Sandstone, arkose, light gray, coarse and calcare- 
ous, and argillaceous carbonaceous sandstones, 1081 



10 



4 
4 



6 

8 



6 Sandstone, arkose, gray, hard, and coarse, slight- 
ly calcareous and schistose sandstone, .... 692 10 
Slate, highly bituminous and carbonaceous sand- 
stone, containing fish-scales and long vegetable 
stems, 699 

6 Oil rock, sandstone, light gray, with greenish 

blotches, slightly calcareous, 704 

Sandstone, arkose, light gray, coarse ; also schis- 
tose, 721 

Slate, black, containing fish-scales, Estheria, Ca- 
lamites, and other vegetable impressions; also 

gray limestone, 730 

Sandstone, arkose, coarse, and carbonaceous sand- 
stone, oleiferous near top of strata, 754 

8 Sandstone, coarse and very hard, arkose, white, 761 

6 Slate, black, bituminous and greenish, calcareous 
, and arenaceous, micaceous, containing marly 
limestone, fish-scales (Tetragonolepis), Cythere, 
Estheria, vegetable impressions and coaly pani- 
cles, 767 

2 Sandstones, gray, argillaceous and schistose ; also 

feldspathic, containing mineral charcoal, . . 780 

8 Slate, black bituminous, pyritiferous, containing 
fish-scales (Tetragonolepis), Estheria, Cythere, 
and long vegetable stems ; also a stratum and 
concretions of a fibrous nearly black carbonate 
of lime and carbonate of iron ; also a strong oil 
rock, 788 

8 Sandstone, arkose, grayish white, porous in two 

heavy strata, containing an oil rock near top of 

the last bench, ... 821 

6 Slate, greenish, dark drab-colored, and black, 
highly bituminous slate, containing Cythere, 
fish-scales, and carbonate of lime in thin sheets 
sometimes oleiferous sandstone at bottom, . . 834 

6 Sandstone, arkose, grayish white and gray argil- 
laceous, partially large quartz pebbles (probably 
containing teeth of saurians), 851 

9 Sandstone and slates, drab-colored, arenaceous, 

and arenaceous limestone, 865 

8 Slate, gray and black, containing fish- scales, Cy- 
there," Estheria, Calami tes, and other imper- 
fect vegetable impressions, concretions of lime- 
stone, and iron pyrites upon the joints of the 
rock. (Teeth of saurians), 873 

VL Upp^r Calciferous Groups 334 feet. 



Total diet, from the granlta. 
Ft. In. Fk In. 

30 9 Slate, gray and drab-colored, and arkose ; small 
strata of limestone at the top, larger at the bot- 
tom, the latter in slate, containing fish- 
scales, • • . . mi 10 

36 9 Sandstone, greenish gray, fine grained and arkose 

in middle of strata, 11 48 7 

9 Slate, black, micaceous, calcareous and argillace- 
ous micaceous sandstone, obscure vegetable im- 
pressions, 1 1 78 4 

15 I Sandstone, arkose, grayish white, coarse, calca- 
reous, I 193 S 

13 7 Slate, black or bluish black, compact, finely lami- 
nated and benches of ash-colored sandstone, 
near top of strata ; obscure vegetable impres- 
sions, Calamites in lower part of strata, . . •• 1207 



4 VII, Upper Sandstone Grottp^ 291' represented. 

. 30 6 Sandstone, gray schistose, containing micaceous 
limestone, with crystals of calcite upon bed 
plains, 1243 

28 5 Sandstone, arkose, principally, and benches of 
schistose micaceous sandstone, containing veg- 
etable impressions, 1271 

2 6 Slate, dark gray, arenaceous ; Calamites, .... 1274 

12 II Sandstone, arkose principally, and dark brownish- 
gray fine-grained slate, calcareous sandstone, 

coarser at bottom, 1287 

8 Slate, dark gray, 1 295 

26 Sandstone, ash-colored, fine-grained, calcareous, 132 1 

1 4 II Slates, dark drab-colored and greenish gray, cal- 
careous concretions at top, 6" marly limestone 
at middle of stratum ; also greenish-gray argil- 
laceous sandstone in upper part, 1336 

21 Sandstone, arkose, light ash-colorcd, medium- 
grained, containing inclosures of clay, decom- 
posed feldspar, calcareous, . 1357 

26 4 Shale, gray and drab-colored, obscure traces of 

vegetable remains, 1383 

37 5 Sandstone, gray, argillaceous, fine-grained, . . 1421 

24 5 Sandstone, arkose, gray, coarse, 1445 

43 5 Sandstone, ash and buff-colored, calcareous in 

last four feet, 1489 

5 Coal seam, 1490 

8 5 Shale, buff-colored, approaching fuller's earth. 

Recent deposits, from 5 to 46 feet, 1498 

20 Surface soil followed by soft buff and pink-colored 
conglomerate of red clay and quartz pebbles ; 
also frequently a pure gravel bed,'*' 15 18 
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* Upon the north side of James River the results of this investi- 
gation are verified by a section at the Carbon Hill mines given 
previously by Mr. Werth, Sr., formerly agent of the mines, as the 
following camparison shows : 



Recent formation : Soil, 20 feet. 

Group No. VL Upper calciferous. 
; Alternating shales and sandstones, . . . 450 feet. 

i 

; Group No, V, Oleiferous, 

I 

, Cinders, so-called, fire-clay, 

i Nodular pyrites, 15 feet. 

, Shales and sandstones, 60 ** 

I 

; Group No, IV, Carboniferous, 

^ , Coke seam, coke (above) 2' 3," coal 3' 6," 6 feet. 

I Shale and sandstone, 50 *' 

Coal seam, ") 6 ** 

Shales, [■ 3d seam, 17 •' 

Coal seam, ) 4>^** 

Shales and sandstones containing 6" seam 

of coal, 2d seam, 40 

Coal seam, slope seam 8-1 0*, ist seam, . 9 

Group No, III, Lower calciferous. 

Sandstones and slates to supposed granite 

baseofcoal, 160 feet. 



20 feet. 



335 feet of it. 



195 feet. 



152 feet. 



6i 



7 
II 






140 feet of it« 



3 
I 



837>^ feet. 

The coke seams is not represented in the Midlothi^^n mines, ex- 
cept by sUtes with bony coal. 

To BK CcurrxNUBo. 
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The ''Purgatory" Iron Property , Botetourt Co., Va. 

By Prof. J. L. Campbell 

Harrison Robertson, Esq. 

Dear Sir; — At the request of Maj. Charles S. Carrington, I have 
recently examined with care all the points important in forming a 
proper estimate of the natural advantages and resources of your 
Purgatory property, in regard to its geographical position ; its geo- 
logical features, as far as they relate to the position, quantity and 
quality of its ores, limestones, &c. ; the facilities it has for the 
mining and transportation of its ores ; its supply of timber suitable 
for lumber and charcoal ; the natural and well located site it has 
for furnaces and buildings of any kind ; and, finally, its contiguity 
to a regular line of railway transportation. 

Following the outline thus suggested, I propose to give a con- 
cise but somewhat detailed description of the property, with an 
account of what I conceive to be elements of value of no ordi- 
nary character. 

Position. — By reference to the accompanying map it will be seen 
that the southern point of your tract of land lies within a few hun- 
dred yards of the line of the Richmond & Alleghany Railroad, and 
about one mile west of Buchanan. From that point its eastern 
boundary is chiefly along the crest of Purgatory Mountain for 
about 8 miles. The line then follows the general direction of a 
short spur connecting Purgatory and Mays' mountains and passes 
over to the western base of Mays' Mountain, then it turns towards 
the southwest and south and embraces a considerable area along 
the west flank of that mountain, until it reaches Roaring Run near 
its mouth. Thence ft turns directly down that Run to its mouth, 
and then, afler following James River for a short distance, it strikes 
ofl* for half a mile in a northeasterly direction, then it again turns 
southward and, by a zigzag course, returns to the southern starting 
point. Thus we see that it embraces all the western slope of Pur- 
gatory Mountain and nearly the whole of Mays' Mountain, and 
ftlso the trough-like valley of Roaring Run lying between those 
ranges, it also includes a large area of forest land west of the 
southern half of Purgatory Mountain, — the whole tract covers 
5,230 acres. 

If Mays' Mountain had its original southward extension, which 
no doubt was to the River, the two mountains would enclose a 
canoe-shaped valley through the bottom of which Round Mountain 
has been thrust upward. But the southern portion of Mays' 
Mountain has been carried away by the denuding forces of nature, 
and the Valley limestones have thus been stripped of their original 
mountain covering, and rendered easy of access for future use. At 
the same time Purgatory and Mays' mountains may both have ex- 
tended far to the south of the River. 

While a large portion of your tract lies upon the faces of the 
mountains above mentioned, and is quite rugged in its features, 
there are also large areas in the valley between the two mountains, 
and on the outer slopes of the ridges, which consist of long spurs 
and rounded hills separated by ravines, many of which are tra- 
versed by streams of pure mountain water — all running towards the 
river. The largest of these streams is Roaring Run, which rises 
about four miles from the river, in the loop of Purgatory and 
Mays' mountains, and flows down the valley between these ridges 
until it reaches the southern terminus of Mays' Mountain where it 
turns abruptly to the west through a deep gorge by which Rich 
Hill is cut ofl* from the main ridge, and empties its water 
into the James. 

Roaring Run is an important feature of the property, in view of 

its being extensively utilized in future as a water-power and for 

washing iron ores. 

Nearly the whole of this large tract of land is covered with virgin 

forest The lands surrounding it have been extensively cleared, 

and are now under cultivation ; but it has been but slightly culled 
here and there and its woodlands remain mostly untouched. The 
timber thus abounding is adapted to the preparation of various 
kinds of lumber and to the extensive burning of charcoal for 
furnaces whenever demanded. 



The Geology of this region presents a problem hitherto but 
partially solved, so far as I know ; it was therefore a subject of ab- 
sorbing interest to my mind, viewed not only from a scientific 
stand* point, but also with reference to its practical bearing upon 
the relative ages, and hence the probable extent and character of 
the beds of ore that are found cropping out so extensively along the 
sides and bases of its mountain ridges. 

If we give to Prof. Rogers' brief account of the ores of Purga- 
tory Mountain (Report of 1838) the most obvious interpretation it 
will bear, we must conclude that he regarded them as belonging to 
his No. Ill formation. 

\Note — In this report the several geological formations are dis- 
tinguished by the notation and names employed in Dana's Manual 
of Geology, in Le Conte's Geology, and by Prof. Rogers himself in 
Macfarlane's Geological Guide, while the corresponding notation 
formerly used by Rogers in his Virginia Reports is inserted in 
parentheses. It is best for us all to become familiar with ikit gener- 
al system of notation now in very extensive use among our 
best geologists.] 

Rogers says (page 19, Report of 1838):— "The Purgatory Mount- 
ain commencing in Camp Mountain, displays for some distance 
south the regular synclinal structure, formation IV (5 a. Dana) 
resting on III (4 Dana), and both rocks on the western side dipping 

to the east, and on the eastern to the west. The dips becoming 

gentler as we trace the mountain southward, the usual trough-like 
capping of IV (5 a. Dana) ceases to be exhibted about 6 miles 
above the termination of the ridge. Here and for some distance 
towards the south the summit of the mountain presents the upper 
slates of III (4 c. Dana) with a small and broken remnant of the 
lowest band of IV — and it is at the junction of the two that exist 
those ample beds of iron ore, from which the Etna and Retreat 
furnaces were formerly supplied." 

Now it is entirely true, as I discovered from observation and 
learned from old residents of the neighborhood, that there are 
"ample beds of iron ore from which the Etna and Retreat furnaces 
were formerly supplied," — that ore is at the junction of 4 c. and 5 a. 
(Ill and IV R.). But I also discovered, from a careful survey of 
the whole region, that these same furnaces, at a more recent date, 
procured still better and more abundant ores from the. eastern slope 
of Mays' Mountain, but from the shales of 5 b. c. (V R.) oytX' 
lyi"g» geologically, both the formations 4 and 5 a. (Ill and IV R.). 

This formation, 5 a. (No. V R.) is one of the most important 
iron-bearing ones in Virginia, and nowhere in the State have I 
seen its ores more largely developed than on the western flank of 
Purgatory, and on both flanks of Mays' Mountain, so far as these 
ridges face each other. 

The position of the ore beds of this region, as well as their ex- 
tent, will be better understood and more highly appreciated after a 
careful inspection of the map and section. The broken red lines 
on the map follow the outcroppings of the ore beds, and the chief 
openings that have already been made in them. — A simple in- 
spection is enough to indicate their great extent and continuity. 

It is evident, from the position of Roaring Run and tributaries, 
that all the ores from the northern half of the property can be 
readily transported by a down grade to a furnace at the mouth of 
that stream ; and that from the southern portion they can also be 
brought to the railway by descending grades. 

The Geological Section accompanying the map is to be viewed as 
a vertical plane resting upon the line E. — W. of the map, which is 
supposed to lie 500 feet below the bed of the river. ITie plane of 
section is then represented as rising 2,000 feet higher than the line 
on which it rests, or 2,500 feet above mean tide, and as cutting all 
the rocks of Mays' and Purgatory mountains and their foot-hills 
on both sides. 

Beginning our examination at the eastern base of Purgatory, we 
find first ihe beds of hard limestone of the Great Valley 3 b. c. (II 
R.) lying beneath the softer and more fissile limestones of 4 a. 
(Trenton,) and these again passing beneath the shales and shaly 
sandstones of 4 b. c. (Ill R.) that form a large portion of the 
eastern slope of the mountain.— In these are the ores that are found 
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on the eastern face of Purgatory. At a point a little south of 
Cartmell's Gap these shales have been pushed up to such a height 
tha^ they now constitute the most elevated knob of the mountain, 
while masses of the heavy sandstones of 5 a. (IV R.) have been 
thrown off from the crest on both the west and east faces. Re- 
suming our examination of the section we find Purgatory 
Mountain capped with the heavy sandstones of 5 a. (IV R.) which 
here, and as far north as the junction of the two mountains, have 
at first moderate and afterwards an increasing dip towards the 
west, evidently passing beneath the valley of Roaring Run. 
Against the western slope of these beds of sandstone rest the beds 
of shales and the lighter beds of sandstones of 5 a.« carrying rich 
and extensive beds of iron ore, and some promising indications 
of manganese. 

Directing our attention to the section where it cuts Mays' 
Mountain, we have only to visit the gorge cut directly through it 
by Roaring Run to see a natural series of arches of 5 a. b. (FV and 
V R.), not unlike those at Clifton Forge, though not on so grand 
a scale. The section cuts the same arches a little farther north, 
but at a point where the mountain evidently has the same anti- 
clinal structure. This remarkable form of the ridge with the iron- 
bearing shales of 5 b. (Clinton) flanking it on both sides, accounts 
for the extensive lines of outcroppings and openings along its spurs 
and foot-hills. 

At the western base of the arch of Mays' Mountain the strata of 
sandstone have been pushed over westward until they are nearl} 
vertical — thus presenting another point of anology to the arch at 
Clifton Forge — but they soon appear again, in the ravines west ol 
the ridge, in a nearly horizontal position, with the shales of 5 b. 
resting upon them. 

Between Mays' Mountain and Round Mountain tbtre is a short 
abrupt displacement of strata, a "fault," by which Trenton lime- 
stones, 4 c. (Ill a. R.) are brought to the surface on the eastern 
side of the creek, while the sandstones and shales of Mays' Moun- 
tain abut against the limestones, appearing, in fact, to dip beneath 
them from the western side. Similar irregularities of uplift though 
of less extent, are not unfrequent in this region ; these ought to be 
carefully studied, as they often give the ore beds an apparently ab- 
normal position ; as in the case of Round Mountain, the western 
slope of which consists of the uplifted shales of 4 b. c. (Ill R.) 
while on its eastern slope we find the beds of ore that correspond 
to those on the eastern slope of Mays' Mountain, belonging 
to No. 5. 

South of Cartmell's Gap and Round Mountain the western side 
of the ancient mountain trough has been swept away by the great 
floods, perhaps of the Glacial Period, which cut off a considerable 
part of Mays" Mountain, that as before stated, once extended far 
south of its present terminus. Here the mountain sandstones and 
most of the shales, as well as the iron ores, have been carried away, 
while the underlying limestones are left to form productive soils. 
Still, however, a very considerable belt of iron ores is left along 
the western and southern slopes and foot-hills of Purgatory. The 
exact geological position of these has not been fully determined in 
every case. Some of them appear to belong to 4 c. (Ill R.), while 
others are probably in 5 b. — This latter formation has frequently 
two workable beds running parallel to each other ; and in some 
places, as at the Karnes bank, inversions of the strata have been 
caused by a strong westward thrust of the mountain. — This tenden- 
cy to a westward inversion prevails throughout the whole of the 
Apalachian ranges in Virginia. 

These geological details are important for showing the relative 
position of the several ore beds ; at the same time they indicate the 
almost entire certainty of their continuity, wherever the geological 
structures continue unbroken. Then the extent, number, and 
thickness of the several beds thus determined, afford a basis for 
calculating the quantity of ore within a given range ; while the 
positions of the lines of outcrop indicate the facility with which 
mining may be conducted. 



Quantity of Ore. — I never undertake to calculate with absolute 
certainty the quantity of ore in any tract like this, unless numerous 
and extensive exposures of the several beds have been made. But, 
from the topographical and geological features already given, we 
may very safely conclude that you have here vast quantities of ore. 

Viewing first only what lies north of a line joining the mouth of 
Roaring Run and Cartmell's Gap, embracing to that extent the 
western base of Purgatory and the whole of Round and Maya* 
mountains, — you have at least three and sometimes four continuous 
beds, with an average length of four miles or more, giving an ag* 
gregate extent of at lea^ 12 miles. Where these beds have beent 
opened, as indicated on the map^ they are from 6 to 10 feet 
thick, or wide^ as it is often expressed. You will be entirely safe,. 
I think, in taking 7 feet as the mean thickness of these several beds.. 
The dip of nearly all of them is high, ranging from 45° to 65°,, 
while in some places they are nearly vertical. 

From the foregoing data it requires but a simple calculation to^ 
determine the quantity of ore within the reach of mining opera- 
tions. Suppose, for example, you open only one mile (5,280 feet)- 
of one of these beds 7 feet thick of good ore, and you work to the 
depth of 50 feet down the slope, you will have 5280 x 7 x 50=1,848,- 
000 cubic feet of ore. But you can easily increase this quantity ten 
fold within an area from which the ores can be conveniently trans- 
ported by tramways to an admirable furnace site on the margin of 
the River at the mouth of Roaring Run, as more fully described 
further on. 

Then you have along the western base of Purgatory, south of 
Cartmell's Gap, and on the southern end of the mountain where it 
slopes off towards the river, evidences of other deposits of ore, both 
numerous and extensive, the products of which can be easily carried 
down to the adjacent railroad. • 

Convenience of Mining,^The situation of all the beds, being on 
the slopes of the mountain ridges, makes the approach to them 
convenient, with moderate labor, either by open cut or tunnel ; 
and the mining properly conducted may, for many years at least, 
be kept free from the annoyances of accumulating water by the 
simplest kind of drainage. 

A tramway, or narrow-gauge railway, could be run up the west 
side of Roaring Run, with short branches to Round Mountain, 
and to the Karnes and other contiguous banks that may be opened 
and continued, as future demands arise, till it reaches the old Re- 
treat banks in the loop of the mountains. The main stem with its 
branches would not be more than 6 or 7 miles long. A glance at 
the map will at once show what a vast quantity of ore would be 
reached by such a line— the nearest beds being within half a mile 
of the furnace site. But there would be no necessity for con^ 
structing the whole of the line at once. Two or three miles of it 
would reach ore enough to supply a furnace for many years. 

TAe quality of the ores is superior, not only from their richness; 
in metallic iron, but also on account of their freedom from sulphur 
and the very low percentage of phosphorus found in them. I an^ 
alyzed samples from three beds, remote from one another and so, 
situated as to give a fair mean of the whole, except that the: 
Mays bank is not yet fairly opened, and I have no doubt but that: 
it will prove to be richer in iron at greater depths. These ores all 
belong to the class known as "Limonite" or "Brown Hematite."" 

Examined with reference to Iron, Phosphorus and Sulphur, the. 
following are the results of the three analyses made: 

Retreat Karnes Mays 

^, „. , Bank. Bank. Bank. 

Metallic Iron, 54.850 56.550 41.800 

Phosphorus, 0.085 0112 0.094 

Sulphur, A trace. A trace. A trace. 

Besides the oxygen and combined water, which are necessary 
constituents of all ores of this class, the foreign matter is chiefly 
clay, with a small percentage of lime and very little silica. The 
ores are, moreover, sufficiently soft and vesicular to be reduced iii 
the furnace with great facility. 

These results indicate a high percentage of iron, a very low per- 
centage of phosphorus, and almost entire freedom from sulphur. 
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It is not surprising, therefore, that some of these same ores, when 
formerly worked in the old Retreat Furnace, produced a quality of 
iron that ranked high in market — ^as I have been credibly informed. 

Limestone^ suitable for fluxing in the furnaces, for building stone 
and for the manufacture of lime, is abundant in the neighborhood, 
and may be quarried with great facility at numerous points along 
the line of the R. & A. RR. 

The masses of sandstone exposed where Mays* Mountain is cut 
by Roaring Run afford a most valuable building material for the 
construction of furnace stacks, for the foundations of houses, for 
chimneys, and for structures of all kinds requiring the most 
durable material. 

The Timber on this property constitutes one of its valuable 
features. Oaks of different kinds, suitable for fencing, for railroad 
ties, and other purposes are very abundant ; while tulip-poplar, 
pitch-pine, ash, walnut and hickory are found in sufficient abund- 
ance to more than meet the demands likely to arise for these classes 
of timber. For coaling, in case you wish to run a charcoal furnace, 
the supply of wood is large. An unbroken forest covers the greater 
part of the whole tract. 

Coke^ from New River or Kanawha, of superior quality, can be 
brought to this point by rail at a very moderate cost. Thus you 
can have your choice of fuel, and manufacture, either charcoal iron, 
which generally commands a higli price, or coke iron which is made 
at less cost ; or, by erecting two furnaces, you can make both 
classes of metal at the same time. By such an arrangement you 
could readily adapt your operations to the demands of the 
iron market. 

The Furnace Site. — The denuding forces, that have left their 
marks so distinctly defined along this portion of the James River 
Valley, have carved out two natural terraces adjacent to the mouth 
of Roaring Run, both above high- water mark, the upper one rising 
abruptly for 30 or 40 feet above the lower, as if the latter had been 
designed for the location of one or more furnace stacks, while the 
former was to be the platform from which the furnaces could, with 
the aid of bridges, be most conveniently fed. The lower terrace is 
but little above the level ot the turnpike and the railway, while the 
upper one may be easily reached by railway line or wagon road. 

The water of the creek, by a small dam at its fall in the gorge of 
the mountain, can be conveniently brought to the furnace, by race 
and trunk, so as to make a fall of 40 or 50 feet available for pro- 
ducing blast or for working machinery. 

Around this furnace site you have more than 70 acres of land 
well suited for buildings of any description, and for cultivation ; 
while the quantity can be greatly increased, if found desirable, by 
the purchase of adjacent lands, now offered for sale at moderate 
prices. In fact there is room here, and the location is very appro- 
priate, for a manufacturing village of considerable extent. By 
reference to the accompanying map it will be seen that by means of 
a "turnout,** a little over two miles in length, on the R. & A RR., 
the line of that road could bo made to pass the furnace site, and 
thus furnish most ample far'lities for the transportation of coke, 
and supplies of every kimi to the furnace, and for carrying away 
the metal produced. It might be well in this connection to note 
the additional fact that when the Valley Railway is completed its 
line will pass within a few hundred yards of the southern limit of 
this property, and thus afford a competing line of transportation. 

Sumniary. — Let us now take a general survey of what has been 

presented. 

(i"^ It is evident that the topographical and geological features of 
this tract indicate continuity and therefore great extent of ore beds. 

(2) While the ores are ])ractically inexhaustible In quantity, 
their analyses show that they are superior in quality. 

(3) The convenience for the mining and transportation of these 
ores is rarely surpassed. 

(4) Limestones and sandstones are abundant and easily quarried. 

(5) The large area of unbroken forest will yield coal enough to 
make many thousand tons of charcoal iron, 

(6) The site proposed for furnaces is within convenient reach of 



ores, fuel and flux, and will have, near at hand, lines of transporta- 
tion ample for all demands. 

It is my candid opinion that no practical man can make a care- 
fcl and impartial survey of this property, as I have done, and say 
that I have given an exaggerated representation of its natural re- 
sources and advantages Yours very truly. 

J. L. Campbell, 
Prof. Chemistry and Geology. 
Washington and Lee University, Sept,, 1880. 

Correspondence. 

Office of the N. Y. ai^d Va. Ikon and Coal Co., 

Buffalo Gap, Va., Oct. 18, 1880. 

Maj, Jed. Hotchkiss^ 

My Dear Sir : — In accordance with my promise to report to 
you when our furnace went into blast, I have the pleasure of 
stating that at sunrise, Sept. 25, Oept. D. P. McCorkle, Gen. 
Supt. of the Co., Mr. Wm. S. King our furnace Manager and 
myself fired np the furnace. At 8 A. M. of the 26tn, blast 
was put on, and, for the past 17 days we have cast regularly, 
making in that time 174 tons of fine iron. 

We are working our furnace cautiously, increasing the bur- 
den gradually. As yon well know this furnace has had some 
mishaps, but owing entirely to incompetent furnace managers. 
The present manager, Mr. King, has been successful beyond 
our expectations. 

The make so far has been principally from ore from the 
company's land which analyses from 51 to 55 per cent., and is 
superior to any ore in our vicinity. The furnace could not 
work better. I hope you will soon come out and see us and 
we will show you one of the most valuable properties, for its 
extent, in the state. 

Yours most truly, 

Henky J. EoGERs, V.-Pres. 



We learn from Capt. McCorkle that they are now using 
(at Buflalo Gap furnace) 1050 lb. charges, using 250 lbs. 01 
ore from the Phillip's bank, in Yalley limestone, in connec- 
tion with the Buflalo Gap ores, and 40 per ct. of limestone, 
which they will reduce to 35. So far 2, tons of ore have made 
one ton of iron. — Ed. 



The Tariff. — "Virginia wants a tariff on ores, not on iron. 
Her ores need protection, not her metals. — We want capital 
here to develop our resources. We do not want capital pro- 
tected and encouraged in other places at our expense." — xhe 

Advance^ Lynchburg, Va. Protection, and a plenty of it, 

we want on metals also, so that capital can be induced to come 
here and make the metals. Capital will not " plant " itself 
unless it is protected. Go and ask the great capitalists who 
have invested at Low Moor, and given to Virginia her first 
great modern iron furnace, if they would have "planted " over 
a half million dollars there if they l.ad not been satisfied, not 
only that "protection protects," but that it will continue. All 
the iron works would nave been broken up in the "drop" of a 
few months ago but for the "brake" of "duty" on foreign iron. 
— You cannot "Advance" that way ; Lynchburg is to be an 
iron city^ so no half-way tariff notions, good neighbor. Kead 
again what Gen. Hancock has just written: — 

" / am too sound an American to ad/oocate any departure 
from the general features of a policy that has been largely in- 
strumental in huildin^ up out industries and keeping Ameri- 
cans from the competition of the underpaid labor of Eurcpe.^^ 

The Danville and New River RR., (narrow-gua^e) 

is in process of rapid construcrion into Henry county, under 
Major Sutherlin, its untiring president. It has been decided 
that the present terminus of the road shall be so located at 
Martinsville, the county seat of Henry county, that when the 
proper time comes the road can be extended westward. It is 
expected that it will before long reach the iron region of Pat- 
rick county. 

"The Virginias uniformly maintains its interesting features 
as a mining, industrial and scientific journal of a good order. — 
The September number, a valuable one, has been received." — 
Spirit of Jeffersouy Charlestown, W. Va. 
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The Chesapeake & Ohio Railway has purchased some; not less than 10 fathoms of water, for a man-of-war, — some of 
700 acres of land at Newport's News, on the magnificent har- the latter take 44 acres." 
bor of Hampton Roads, 6 miles southwest from Fortress Mon^ 
roe, the entrance to Hampton Roads, and but 24: miles, by 
the ship channel, from the Atlantic at the mouth of Chesa- 



"The draught of sailing vessels, taking the registry at Lloyd' 
for a guide, is over 20 feet for about one-third of all afloat, and 
over 16 feet tor 95 per cent. Of large sailing ships 16 per 
peake Bay. The Chesapeake & Ohio will be imniedi-j cent, draw 24 feet and over, while of barks only 3 per cent. 



ately extended down The reninsula to this deep-water tcrmi- draw over 16 feet. Coast-wise, coal-loaded steamers usually 
nus, most probably from near Atlee's station, 10 miles north draw 16 feet, and coal-loaded schooners 12 feet; the average 



of Richmond, by a line 80 miles long, following the York- draught of merchant schooners is only 10 feet, and that of fisn- 




takcn by tbe Nfw York Iron & Steel Co. at its works at Ironton, Ohio, 

Tlie natural soiircct* of supply of coals, coke and iron ores for the Ohio 

Valley are in W. Va. and Va., and it is gratifying to l)c able to record the 



preferred to any others. 



The Virginia Midland RR., officially the Washington City, Virginia 
Midland & Great Southern, by a recent decree of the Court of Appeals of 



port's News are class of vessels can have "anchorage" and "swing' 
about 21. This w^ill make the C. ife O. a road 500 miles long! out occupying or obstructing the great channel-ways. 

from Hampton Roads to the Ohio at Huntington. . 

We have always contended that XewportV News was tlie Coke.- At Stone-cliff, on the Clusapeak^ 
only proper termhun for this great Vir-inian and at the same "^ """^'"o'^-" «» t»ie Ohio, on Monday Oct. nth, the mclme to the mine 
.- '^ 1 ^ .' * 1 -1 ^i 4. .1 • ^ -4. of the Fayette Coal & Coke Co., of which George F Stone of New York 

time trans-contmental railway, because at no Other pomt can It I. „ .*, 1 . . , .. 1 ^ , m. • 

/.J .. , '\ y L jii x'^i I la President, was completed and the coke ovens were fired. This company 

find convenient and accessible stora^jce and harbor room tor the' , ., * « /-. ax- t> n >r r* » • *i i * . 

, ^ . , . . a^ ri? *^.i ^ 1 1 ^1 T 1 ^ , under the inanatrcnunt of Geor^'e >v . Bramwell, M. E., has in the last six 

vast outgoing and incoming traffic that, beyond the slight.'st,^^^^,^^j^^ ,^^^.,^ ^^^^^^ ,^^..^^ ^^^,^^,^^„ village-now a V. O. and R'y station named 
question It will have President Iluntington has displayed 1^^,^^^^^^^.^.^^^,,^^^,^,^^^,.^.^.^. opened a coal mine in the New River or Lower 
his usual sagacity in this purchase and hxincj ot a seaboard jcoal Measures, Imilt an incline and 00 first-class beehive cokmg ovens. It 
ternimus.^ Since ho gave his personal attention to the coni-l.^.j!, „t present, make 00 lonsadavof 48-hour coke, all of which will be 
pletion of the Chesapeake & Ohio as a through line, he has, in 
a few months.nearly completed it,and now has the cars running 
to Ashland, Kentuckv ; and the work is so well under wav that 

by the end of the ycjar it will be finished to Mount Sterling completion of such arrangements as this between t?toue-cliff andlronton in 
and a connection with the entire railway system of the West, the inauguration of the coke movement. Whenever the superior character 
And now he will push the construction of the eastern end — a of the Lower Measure cokes become known they will, beyond question, be 
comparatively easy task over the Tidewater plain — so that, as I 
we predicted months ago, the gathering to the great and last 
centennial of the Uevolution, the Yorktown celebration a year 

hence.fromtheBavof San Francisco to that of the Chesapeake, ^^ . , ,, , , . . ,. , ,, . , 

\^* • • 1 *' -^ i.r^ , ^ «. .«« 4.^ •t, -., ,.'n i^^V„ 4 u^ > a., 18 to be sold as a whole, the mam Ime and all Its branches, to satisfy the 

across V irfiriniasancientiromsca-to-sea territory, will be bv the! , .' _. . ,, ,, ^, . , , . ^ -n 1. 1, ». ^ . I 
ji 1 nL 1 e r\i t> -i " " Iclauns of its bondholders. This sale, which wul probably be made ma few 

mrot/^A Chesapeake & Ohio Hallway. I , ... ,, ^^. ., ' .. ,*^ ,. / ., .. ^ 

^ ^ j' 1 • 1 • 'i? I weeks, will convey the 334 miles of railway extendmg from Alexandna to 

In this connection it maybe well to emphasize tlie sign ifi-jDjjnville, via Lynchburg, including the new connecting road known as the 
cance of this Chesap mke & Ohio terminal conclusion by quot- Charlottesville *; Rapid- Anne, recently completed, the 9 miles of road from 
ing(from Hotchkiss' Physiography of Virginia, p. li^O. now onmge C. Il.to Gordons ville, the 9 miles of the Warrenton Branch, and 
in press), the following : — " I'/te IlampUm Roads expansion of the 103 miles of the old Manassas Gap RU., 63 miles of which, from Ma- 
ths James, the widening of this river for 11 miles from its nasnas toStrasburfif, Isnow the Manassjis Branch of the Va. Midland, and 
mouth upward, in a broad, irregular oval with numerous tidal j 50 miles, from Strasburg to Harrisonburg is part of the^Valley RR. branch 
arms, is one ot its most remarkable features ; it is also one of of the Biltimore «fc Ohio — al)out 450 miles in all, with all the appurtenance^ 
the most noteworthy and important features of the eastern! of the road. The Valley portion will, it is most likely, l)e sold subject to 
coast of the United States, since it forms the largest and most ' the 99 year lease ot the Baltimore & Ohio. 

central and commodious land-locked harbor on tliat coiist. Thisj -^ 

great roadstead is bounded north by the 8 miles of shore be- ' The James River Steel, Mining and Manufactur- 
tween Old Point Comfort and Point XewportVnews, andiing Co. is now working 75 men at its w^orks above Lynch- 
south by the more than 24 miles of shore between Point Wil-:burg, Va. It is turning out a superior class of rails for the 
loughby and Ragged-ieland Point It varies in breadth from ^^^^^^ ^^jj^^^^. j^ ^^^.^^^ ^^ construction at Lynchburg. The 
2.4 miles at the mouth and some 4.3 between pom ts IS ewport's-; Tr- • • i,r\ ^*^ 

news and Ragged-island, XewportVnews and Pig, Newport's- LymMurg Jirgiman, of Oct. 13, says:— 
news and Sewairs,and Comfort and Sewall's, to 8.5 in a north A large number of rails are being shipped to the city from 
and south course, between the mouths of Hampton Creek and: the Rolling Mills, and track-laving for the street railway is 
Elizabeth River. Its area is about 400 square miles, or 256,- progressing as rapidly as possible. These are the first street 
000 acres; some 150 square miles of this, in a continuous belt railway rails ever made in the South— and they are pro- 
11 miles long and from 1 to 2 miles wide, has a depth ranging jnounced by judges as being of a very superior quality— which 
from 18 to 80 ft. at mean low water, which includes but a sin- 1 speaks well for this new enterprise in southern industry. 

gle tract, some 200 acres, Xewport's-news Middle Ground,! ^ ; — — 

aving less than 18 ft., — that having from 12 to 18; this is! Marble. — The Valley Firymia/i reports the discovery of a 
bordered on each side by belts, having from 12 to IS feet of; "valuable and extensive vein of variegated mi;rl)l«'5" on the 
depth, that occupy 35 square miles; and these, in turn, by land of Col. John Lewis Peyton near this place. Steps have 
wide belts, in which the depth is from 6 to 12 ft., occupying already been taken to test the character of the quarry and to 
160 square miles; — hence, tliis great anchorage has some 345 have slabs of the marble polished. By our next issue we hope 
square miles of available ship room." f/x k« oKi^ f^ l.nT^^,.f Va^r.r><,h]^ r.^ fk;c u^t,^ '' tu^ v«ii^„ :« 



to be able to report favorably on this "find." — The Valley is 



These facts of the condition of this gre'.t harbor-the first j^S^eat limestone region and there is no reason why good 
settled upon in the Union and erelong to be the most resorted | "^^^^'^ ^^^^^'^ no t be tound here. 

to — will be more appreciated if we turn to the U. S. Coast ■ v xi. t • i. j -n- « ^ •*«•» 

Survey Report for 1871 and read what it says are the require-' The Elizabeth, Lexington and Big Sandy RR., the 
mentsof ^ great harbor, reqxuvements that but very few can ! f^^t^'arf ^x^^^^^^^ 

fill. It says :-"Roominess of length and breadth, in cliannel- 1 ^f ^^^f 30 miles from Huntmgton ; lb miles ot new road down 
ways, roadsteads and harbors, is scarcely less important than; t^e Ohio to Ashland Ky., and 14 miles thence to the Rush 
depth where a trade is to be accommodated that requires fleets I coal mines by a RU already constructed. The remaining 
of shippinff,-for navigable tacilitiesdo not vary in proportion P^^P^t b4 miles to make a connection a Mt. Sterling with the 
to tides and depths. A first-class ship requires a lialf mile,;^^'e^tern railway s ystem will soon be c ompleted, 
and a medium sized schooner 600 feet of way, or sea-room,! .... • 

when beating to windward, and in a straight channel steamers Dan River is bein^ improved, by a party in charge of 
and vessels in tow of steam-tugs must have at least 100 feet. Capt. Averill of the U. S. Engineers, under an appropriation 
Inanchorage2.7acre8of swing-room, beyond the 18-feet curve, from the General Government. It is proposed to make it 
are needed for each ship of a coasting fleet, and 32 acres, in navigable for small steamers. 
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Continued from Page 153. 

The geological position of the ore of the following extract is 
not known, as its locality is not given, but it is probably in 
No. I, as the counties named have their common line in that. — 
"Iron ore of a very poculiar character is found in Grayson and 
Wythe, &c., yielding in some cases by the usual smelting pro- 
cess a metal having all the qualities of steel. The composition 
of this ore, now not known, would throw great light on this 
interesting result, and might enable those engaged in the iron 
works of the country, to secure a uniform production of this 
more valuable metal, instead of being subject to the capricious 
results of having cast iron at one time, and at another, without 
Any apparent reason, a superior quality of steel." [47-1835.] 

"This rock (Potsdam, or No. I) has in many places been 
found to contain beds of iron ore, though in general of in- 
ferior quality to that met with in the limestones of The 
Valley." [9-1S37.J 

"At the junction of these sandstones (No. I) with the lime- 
stone of The Valley, deposits of iron ore are occasionally to be 
found which, although sometimes of a good quality, is often 
blended with oxide of manganese." [15-1837.] 

"This formation (No. X) in Virginia is exclusively confined 
to the western slope of the Blue Ridge and the narrow belt of 
rugged hills and mountains extending thence to the commence- 
ment of the Valley limestone. Its chief importance in an 
economical point of view arises from the extensive deposits of 
valuable iron ore which it contains. These aie mostly found 
high among the roJJish shales and therefore near the margin 
of the limestone." [()-183S.] 

"But by far the most important materials associated with 
the strata of this forrnaiion (No. I) are its irofi ares, which are 
both rich and of inexhaustible extent. These, as formerly 
stated, are chieHy confined to the slaty rocks next to formation 
II. Although another ore, generally of inferior quality, but 
which has sometimes been worked, is occasionally met with 
among the silicious strata farther east. Of the importance of 
the ferriferous bands of this formation, it is hoped more just 
ideas will be entertained up^n duly considering the preceding 
descriptive account of the continuous extent of the form- 
ation itself, as well as the further and more local details 
which follow. 

In tracing the slates in question longitudinally throughout 
the whole length of The Valley, fragments of iron ore and 
other indications of the existence of valuable beds of this ma- 
terial are of frequent occurance — not only in the vicinity of 
the mines which are or have been actually resorted to, but at 
innumerable other points, the heavy covering of stony debris 
from tlie mountain being the chief cause of the concealment 
of the massive deposits theiL-^elves. 

The most northern p'^ :it at which this ore is mined for the 
purpose of manufactn • Ia m the neighborhood of the Shenan- 
doah Iron AVorks. Ne.ir the Page and Rockingham line, it 
is procured from the ^lia!(»s adjacent to the limestone along the 
base of the ridge callel Fox's Mountain, composed of forma- 
tion I. It is here found in great abundance, and is well 
adapted to the turnaire. This ore is a hyd rated peroxide of 
iron, g(»nerally compact an 1 close grained, and exhibiting a 
smooth fracture. In ^O'mc specimens it has the mammilary 
and stalartitic cliaraeter, and not unfrequently presents on i s 
freshly exposed surfaces a beautiful play of the prismatic 
colors. For its ch^^inical composition, as well as that of the 
ores of other lo.Mlities hereafter noticed, I would refer to a 
succeeding section of the present report. 

From this point southward to the neighborhood of Mount 
Torrey, in xVugusta county, no ore banks are known to have 
been opened — although at numerous points along the eastern 



margin of the shales of formation I unequivocal indications of 
good ore are to be met with. At the locality just mentioned, 
the remains of a furnace are to be seen, the ore for which waa 
supplied, at least in part, from the same formation. Mount 
Torrey is itself a mass of the white sandstone, flanked towards 
the west by the shales which are here of little width and soon 
give place to the Valley limestone. 

From Mount Torrey the ore appears to continue almost un- 
interruptedly along the margin of The Valley to a point S. E. 
of the Cloverdale Furnace in Botetourt county, and is mined 
to some extent in several places for the supply of the contigu- 
ous furnaces. At the Cotopaxi works, situated on the head 
waters of South River (of the James), and immediately at the 
western base of the low hills flanking the Blue Ridge, the 
massive white sandstone of I is seen in vertical or inverted 
sheets forming the western faces of these broken and pointed 
ridges, while a little west occur the shales,, the repositories of 
the ore, with a south-eastern dip, and as usual, still more to- 
wards the west, the limestone. This ore, which is a hydrated 
peroxide, is irregularly stratified and remarkably various in its 
chax'acter — in some bands being quite soft and argillaceous, in 
others almost pulverulent, and in others again, nodular, or 
solid and compact. 

The ore continues to show itself on the surface at intervals 
as we proceed in a southerly direction skirting The Valley, 
and is found mingled in considerable quantity with the frag- 
ments of sandstone along the flanks of the hills situated im- 
mediately to the south of Buchanan. 

Along the waters of Back Creek, to the south and west of 
this point, the exposures of ore become numerous and highly 
interesting. The shales containing the iron, begin here to as- 
sume a character very commonly presented by them as they 
continue their course still further towards the S. W., that of 
bUnding with the limestone by numerous alternations of the 
shaly and calcareous rock. The ore is found in a line of hills 
consisting of these mingled rocks, separated from the Blue 
Ridge by a valley of about three-quarters of a mile in width, 
and extending in a broken form from about one mile east ot 
Back Creek to within two miles of Cloverdale Furnace, being 
in all a distance of about 9 mile. The summits and western 
slopes of these hills consist in great part of a deposit of the hy- 
drated peroxide of iron, brown and black, with some hematitic 
surfaces. The whole surface seems to be covered with the 
ore, projecting frequently in large masses. The soil is highly 
ferruginous and little or no rock associated with the ore. As 
well as could be judged the breadth of this highly ferriferous 
belt is about three-fourths of a mile, and as already m« n- 
tioned, its length about 9 miles. 

A little nearer the Blue Ridge than the preceding, there 
occurs another variety of ore, associated with the sandstones 
of formation I. This is well seen at Bear Knob, and in a hill 
aboi'^ »nc mile east of Mr. Wood's. Along the western base 
of Bear Knob, are seen disintegrating sandstones and slatv 
rocks, with a S. E. dip. These continue to the opposite side, 
! though with a larger admixture of the sandstone, and at the 
summit ot the ri<lge the ore occurs. The hill, near Mr. 
Wood's, consists of siliceous sandstone, sometimes white, 
though generally ferruginous and containing the ore in beds. 
lAlonijits base, we meet with the ore in large masses asso- 
I elated with the sandstone. It is also scattered profusely over 
the western declivity, generally in fragments of great size. 
jThis ore is hematitic, and closely resembles that of the shales 
of the same formation. Higher up the hill towards the sum- 
mit sandstone prevails again, associated with iron, and con- 
taining crystallized quartz coating chalcedony in a stalactitical 
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arrangement. The Bnpply of ore to be obtained from this 
ridge woald be abundant, but the quality is such as lo pro- 
duce a cold Bbare metal, better suited for caatiiiga tiian 
for bar iron. 

The continuation of formation I. along the southern margin 
«f Tbe Valley io the counties of Roanoke, Montgomery, 
Floyd, Wythe, Smyth and Washington, is accomiianied by 
«imi]ar ore, and judging by the indications upon the surface, 
«nd some of the more important exposureg which have been 
observed, in quantities not less abundant than in aoine of the 
favored dietriets heretofore noticed. At present however 
iittle or no use is made of any but the limestone ores of that 
region, nor indeed does it appear t!iat the other ores have ever 
been resorted to, unless, perhaps, for a partial supply at the 
old Poplar Camp Furnace. In Carter county, Tenn., it is un- 
derstood they are extensively applied, and it is hoped, that 
they may be made equally available at some future day to the 
growing enterprise of the neighboring portion of our state. 

The brief view that has now lieen given of the continuity of 



Color of exterior dull black, interior dark snuff color, texture 
fine grained and porous, sometimes manimilary and lustrous, 
occasionally crystalizod." ['2!)-183S.] 

A.na!yses of iron ores are given in the 1S40 report. Those 
of ores from Formation No. I are as follows : — 



the east throughout its entire length, is calculated largely to 
add to our estimate of the manufacturing resources of The 
Valley. For although numerous localities of the ore have 
long been known and resorted to, it is only by the evidence of 
this continuity derived from a careful geological examination 
that just views of the extent of this item of our mineral ^vealth 
could be obtained." [11 and 12-1S3S.] 

Analyses of iron ores, before referred to, and remarks on 
them, were given in the 1833 report. The following are those 
then! classified as "ores of Formation I." — The composition is 
that of 30 grains ; the proportions can be converted into the 
100 or per-cent.-form now used, by multiplying them by 3i, 
or, what is the same thing, by dividing by 3 and pointing off 
one place instead of two for the fractional part. 




1 

1 I.Ot-ALlTV. 

^1 


i COMI-OBITIO.-* IK 100 pAttTli. 




l!Gn.hBm-sJiHnk,Wyll.eC<. 
2 Forrcr's •' Page " 

3| do 

4'Au^UBla Co. — from slinleB 

slPoplar CuDip Fiirnuce— > 

WytUc Conniy J 


.14.04 70.41) (1.7,-, .... 8.411' 11.00, 0.80 

,l,Wl'7«.;4 (}.75. , . . . ' 7.07 ■1S,.W,050 

;.Vilii.74-5(i 4,.-50 uaoe 5.80 15.00 O.U 

00.10 i'Sy.Sil inicej. . . . j 3.50 lO.OO' 0.78 

.10.42 72.04;i.,W.,..[4.45.. ....11..W 0.01 



No. 1 — Honeycomb ore, Graham's bank. Reed Creek, 
Wythe county. Structure somewhat cellular; walls of cells 
compact and close grained; aspect of surl'ace earthy, of in- 
terior slightly resinous ; color chestnut brown. 
, , , , No. a — Iron ore from Forrer's bank, Page county. Strac- 

this iron-bearing series of rock, bordenng our Great Valley on j-tHre cellular and hematitic, filled with reddish oxide, very 



X Moiuitftin iBO.OOl 3.70| 0.40 trate; a.OOI 0.30 

,23.B3l0.69 1.071.... 3.981 0..te 

Cotopftxi Furnace 33.571 1.70; 0.38|.. ..' 4 34j 0.31 

— McCornuck'B old tMok I24.5S l.TO'lrecc :U7,0.3ii 

VeeuvluB Pumacc— Kelly's hanh ;24.27| 8.00 irace . . . . I a.43 0.80 

Back Creek— Wood's lower bank 24.1fi| 2.10 0.38i . ... ^m\ 0.21 

" upiier ■' 85 . 00 O.afltnice, |3.Ha|0.aO 



tenacious. 

No. 3— Forrer's bank. Page county. Structure hematitic, 
in slender stalaetical columns; color bluish black ; spaces be- 
tween the columns occupied by a rich orange red oxide ; lustre 
resinous and iridescent. 

No. 4— From shales of Formation T, Augusta county. 
Structure somewhat crystaline; hematitic, compact; color 
dark chestnut brown. 

No. 5 — Iron ore from Poplar Oanip furnace, Wythe county. 
Structure irregular, nodular; cIosg grained, somewhat cellu- 
lar; color dull brown, without lustre, earthy." [lli-lSiO.] 

Lumber.— A West Virginia correspondent writes as fol- 
lows : David Ward, of Pontiac. Mich., the pino king of that . 
state, alter several visits in company with his son to investi- 
gate the timber of West Virginia, baa begun making purchas- 
es of timber tracts in the white pine region of Pooahontaa- 
county, which timber is accessible to the Greenbrier River, 
and will be floated on that stream to Ilonceverte, on -the Ches- 
apeake iS: Ohio Railway, where there are three large mills 
now manufacturing white pine hunber and room for enlarged 
operations, the demand from the tine ot the road and eastern 
markets l>eing largely in excess of their ability to supply. Yon 
published, a few weeks since, rates of freight from Ronceverto 
to eastern points on white pine lumber which now should be 
.corrected as follows : 
Roncevertg io 
Staunton . . . 
kichmond 



No, 1 — Iron ore from Fox's Mountain 4 miles from Forrer's 
furnace. Page county. Color dark brick-red or brown, frac- 
ture* slaty conchoidal, texture uniform, rather fine, earthy, 
lustre dull, ochreous. I'sed at Mr. Forrer's furnace. 

No. 2— Iron ore from the same locality. Color very deep 
brown, hutre shining, texture compact, fra-.turo irregular, 
SI netimss preaanting a velvet appaaranc3 on the fresh surface, 
■ Very valuable in tbe furnace. 

No. 3 — Iron ore from mine worked for the use of Cotopaxi 
McCormick's furnace, Kockbridge. Nodular ore. Color 



Crnliper too Ifis. 
.08 



Baliimore and Washington, all rail .35 

Baltimore, via Richmond and ves.sel ,ij 

Baltimore, via Richmond and steamer .... ■■'O/i' 

Philadelphia, via Richmond and vessel .... .aa^ 

Philadelphia, via Richmond and steamer . . . •'Ay^ 

New York, r'/rt Richmond and vessel .aa'4 

New York, i-ia Richmond and steamer .... .24j^ 

Boston, via Richmond and veswl -'5?i 

This is inclusive of all terminal charges at James River 
wharves. The New York Hoop Company, after experiment- 
ing with rented power for several rnonths at Roncevcrte, hav- 
ing satisfied themselves of its durability as a place forthe man- 
ufacture of machine-made hoops, have nearly completed a fine 
building tiUxlOO feet, with two large wings and engine room, 
and are putting up an SO-horse-power engine and npright 
11 have 12 to 15 hoop machines soon in opera- , 



0:1 t!iJ e.tterior light oc)ir<wus, in the interior dark chocolate 
brown, t«xtur^ rather cellular. 

No, 4--Iron ore from McCormick's old bank. Color dark | boilers, and 
Spanish brown, texture close grained, structure i:AVKTno\i»,\tion.—Norihv>esfem LunJjerman, of Chicago, Oct. Ifi. 
fracture splintery. Not now in use. 

No. 5 —Iron ore from Kelly's bank, used at Vesuvius 
fumsce. Color rich reddish brown and chestnut, texture! 



Callie Furnace RR.— A privjlu broncli of Uie ClicsnpMheA Oblo- 
' I By, of Blandard gunge. 5.5 miles long, whicli Hilonino, Cook ifc Co. Imve for 
... . ,, £, ,. . ' i soiie "me lioea conHlrucling frim near Jnckson'a Biver station across Rich, 

compact, though occasionally porous. Surface sometime3(p„tci,Mountaiiiiotl.dr Callie Furusce, was oomplfied Oci leil, TJ.U 
mammilary or covered with projecting bosses and lustrous. Igi^,^ niem railway connection lo tbe Buperlor eoking conla of New Blver 
No. 6— Iron ore from Back Creek near Buchanan, .1 ames S. ■ „„<! opens to market their jrond »tr«tifl«d beds or iron ore that iu iblckneu 
Wood's lower bank. Color dark chestnut, texture fine ningefroml0lo50ft.oreven more. Great m'dil iBihieioMr.D.S. Cook, 
grained, structure cellular, fracture rongh, jthemaaagingpartuer, for his untiring cnergj- iu 'ircrcomlny difflcultlea iik 

No, 7 — Iron ore from Back Creek, Wood's upper bank, {conpimciiug this raUwaj. 



l62 



The Virginias. 



[Number 10. 



The Virginia State Agricultural Society 

holds its 2ist. annual fair at Richmond Oc- 
tobe 26 to 29. The prospects are good for 
a fine exhibition of the great resources o! 
the commonwealth. Our people are mak- 
ing great progress in the improvement of 
farm stock of all kinds and the show of 
horned cattle, horses, sheep, swine, &c., 
will be an exceptionally good one. Our 
manufacturers are in a flourishing condition, 
and the exhibition of their products will be 
highly creditable, showing articles of unsur- 
passed excellence and an increased variety. 
The samples of our mineral wealth that will 
be gathered there will give some slight idea 
of our vast and varied undeveloped wealth of 
that kind. And then, the exliibition of 
men, women and children will be one worth 
going far to see, as It always is ; for nowhere 
is raised a nobler and finer crop of humanity 
than in the Old Dominion, and at no place 
does it appear to better advantage than ai 
the State Fair. 



We had prepared articles on the Tinsalin 
Co. that has recently been organized to op 
erate in Wise and adjacent counties, in Va.; 
on the Oxford Ochre Co. that is operating 
in Page Co., Va. ; on the James River Ce- 
ment Works, and the Buena Visia Iron 
Mines, Rockbridge Co., Va , and on the 
Columbfa, Liberty and Van Buren furnaces, 
Shenandoah Co., V., — all of which, except 
the first, we have visited in the last month — 
.but they are crowded out of this issue and 
imust await the next. Columbia, Liberty, 
Van Buren, and Furnace No. 2, in the Shen- 
andoah Valley, are all in blast, making char 
<:oal iron. Mr. W. M. Bowron, F. C. S., 
is now manager at Furnace No. 2, Hon. 
Wm. Milnes, Jr's. The Ochre Co. and the 
Cement Co. are actively at work. Amherst 
Furnace, that uses the Buena Vista ores, is 
also in blast making charcoal iron. 

The Crop Report for all of Virginia for 

October, as reported by Dr. Pollard its Com- 
missioner of Agriculture in the Monthly Bul- 
letin, is a very favorable one. The corn 
crop — the great staple crop of the State — is 
17 per cent, over an average, and the cotton 
crop, a somewhat important one in the 
southern counties, Virginia's pDrtion of the 
cotton-belt, is 5 per cent. over. Tobacco 
falls short 31 per cent., Irish potatoes about 
iS per cent., and sweet potatoes 3 per cent 



§eal gsfates, ^ater gower, <f f 



^ardivare, <fr. 



C ALE OF VALUABLE 






PROPERTY. 

Dr. H. S. Eichelbergcr offers for sale his handsome residence 
and beautiful farm at Veronit, ou Valley KR. The farm contains 
about 120 or 130 acres, and lies on ihe west side of the Valley 
pike. The Doctor is willing, if only a small quantity of land is 
desired, to sell with the residence 15 or 20 acres, which will em- 
brace all the improvements, the finest young bearing orchard in 
that Mixtion, with a spring not excelled for the coldness of the 
water in the State, with line dair>' attached. This is a rare 
chance to secure a quiet, lovely home within a ten minntes ride 
of the city of Staunton, by rail. Its location adapts it well for 
a summer resort : it is also a good point for a physician. He 
would invite any one who wishe.s a quiet, lovely home, free 
from the noise of city life, to this handsome property. For 
terms, apply to H. S. Eichelurkgkk, Verona, Augusta county, 
Vireinia, or to KtuEK & Nelson, Staunton, Virginia. 

The Doctor wiii lake pleasure in showing the property. 



A E. MILLER, 
^^* Staunton, Virginia. 

Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 



Nf iners' Tools and Supplies of all descriptions. Orders 
promptly filled. 



The Purgatory Iron Property that Prof. 

Campbell so thoroughly and ably describes 
in this number, presents very great attrac- 
tions for one desiring to manufacture a high 
grade car wheel iron, or, in fact, an iron 
good for almost any purposes. Any one 
wishing to know more about this very valua- 
ble iron estate can address Col. Chas. S. 
Carrington, Richmond, Va. — We fully en- 
dorse what we publish about it. 

The Alleghany Goal and Iron Co.^ the or 

ganization of which we have recently men- 
tioned, has purchased from H. C. Parsons, 
vice-presiden of the R. & A. RR., several 
iron ore mines, slate quarries, etc., in .Mle- 
ghany, Botetourt, Bedford and Buckingham 

counties, the sale amounting to J 150,000. 

♦■ ♦ ♦ 

Bloomery Furnace, Hampshire Co., vv. 

Va., "is now in blast and doing well," writes 
Mr. John Withers, the Superintendent, Oct. 
21, 1880. Mining operations and repairs be- 
gan January 1st., 1880. It makes charcoal 
iron. 



RESIDENCE 
IN STAUNTON FOR SALE. 

I offer for sale the Residence of Mrs. Virginia B. Donam^he, 
fronting on three of the principal streets — Mam, Lewis and Fred- \ 
erick — in immediate proximity to business, churches, schools, 
&c. The improvements arc first-class, and the property one of 
the best, if not the very best in the city, either aji :i home or a 
speculative investment. It will be surxlivided if not sold as a 
whole. Examination invited. 

Termw: — Ten per cent cash, and balance at one, two, and 
three years, with semi-annual interest. 

THOMAS D. BANSON. 



\ 



IRGINIA WATER-POWER 

AT DANVILLE. 



Persons wishing to purchase the splendid Water-power at Dan- 
ville, Va., cun do so on 

Very Keasonable Terms. 

This is a fine opening for Rolling MilU, Paper MilN, Foundries, 
Ac, &c. Apply in person or by letter to me as the attorney for 
the owners. K. K. HOULDIN, 

Danville, Va. 



^PHE OLD BLACKFORD 
i FORGE PROPERTY, 

IrK^luding Water-power and Over 600 

Acres of Land, 

OnHawksbill Creek ^ Below Luray^ Page 
County^ Virginia^ 

And on line of Shenandoah Valley Railroad, is hereby offered 
for sale. For terms, etc., address 

Lock Box 2S1, 8t«ODtoii« Va. 



^ohI Hitd^ohe QealcrH. 



T7IRE CREEK COAL AND COKE 
A COMPANY, 

Fire Creek, Fayette Co., West Virginia, 

MINERS OF 

Red Ash Bituminous Steam Coalj 

and manufacturers of Hard Coke. All correspondence should 
be directed to M. BUSKIN K MILLKR. 

Sales Agent and business Manager, 

STAUhrroN, Vk. 



WA. BURKE, 
Staunton, Virginia. 

Sole Agent for Nntallburg Coal & Coke ; 

The best steam coal on the market ; coke superior to Con- 
nellsville. 

Shipper of Kanawha Splint and Gas Coals. 

Points of Shipment: — Richmond, Va.,and Huntington, West 
Virginia. 



^ailwuns. 



T 



HE CHESAPEAKE & OHIO R'Y 

Is the Only Route to and via the 



TTUGH M. McILHANY, 

^ -*• Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 

Augusta St., opp. Court-house, 

Staunton, Virginia. 



w 



IRE TRAMWAYS. 



The most economical system for the transportation of orea, 
coal, lumber and agricultural products,— OSpedtlhr ftd&pUd te 

Mrryine c:ala from tEo ITtv Siror and lauwluCMl-flildi li 
vUco of Xnclintt, or aoross th« Binrt to thi Biilvtj. In plte* cf 
olidgM. They avoid gradings, cuttingi» or embanlcments, are 
not affected by floods or s low. Inclines of i in 3 are admitutble 
I'hey can he used to transmit power as well as material. 
8end for estimates and other information to 

The AMERICAN WlKK KOPB TRAMWAY CO . 

328 Walnut ^ttrcet, Philadelphia, Pa. 



§aiiks. 



H. W. Sheffey, Prcs. Davis A. Kayser, Vice-Pr€«. 

W. P. Tams, Cashier. 



A 



UGUSTA NATIONAL BANK, ^ 

Staunton, Virginia. 

Collections in Virginia and West Virginia promptly attended 
to and remitted on day of payment, at lowest rates of cxchan^^ 

I New York Correspondent Chemical National Bank. 

Kaltimore Correspondent, Farmers' and Merchants' Nat'l Bank. 
Cincinnati Correspondent Merchants' National Bank. 



John Echols, President. Ro. W. Burke, Vice-President. 
Thos. A. Bledsoe, Cashier. 

IVTATIONAL VALLEY BANK 

-^ ^ of Staunton, Virginia. 

Designated Depository and Financial Agent 

of United States. 

Capital Stock, $200.000 ; Suplui &al Uaditidid Proflta, $200,000. 

New York Correspondent NationalPark Bank . 

New York Correspondent Hanover National Bank. 

Baltimore Correspondent, Farmers' and Merchants' Nat'l Bank. 
Cincinnati Correspondent First National Bank. 



^cliools. 



WASHINGTON & LEE 
UNIVERSITY, 

GEN. G. VV. C. LEE, President. 

Full courses in Classical, Literary, and Scientific Studies, in- 
cluding those of the professional degrees of Civil Engineering 
and ot Law. 

Tbkms : — "ruition and other fees in all the Departmentst ^70. 
Board, Lodging, &c., per msnth, from j^ia to ^20. 

The next session begins Septombcr i6th, 1880, and ends tuna 
22d, i88z. 

For other particulars apply to J. L. CAMPBELL, Jr., 

Olerk of Faculty, Lexington. Va 



White Sulphur Springs and other Most Fa- 
mous and Fashionable Watering Places 
of the Mountains of the Virginias. 

It is the unp:irallcled and unapproachable for the wildness, 
sublimity and picturesque beauty of scenery, and the healing vir- 
tues of its health-giving founuins. It is the Nhort ljlne 

Between tbe Meaboard and tbe Great MVttntf 

and is second to none in costructioti, equipment and appliances 
for the safety and comfort of its passengers. 

Through Tickets to all Western towns and cities, and excur- 
sion tickets to the watering places and summer resorts, are for 
sale via this hne at all principal ticket offices everywhere. 

J. C. DAME, Southern Agent, Richmond, Va.; H.W.CARR, 
G. E. Agent, 220 Broadway, New York ; CONWAY R. HOW- 
ARD, G. P. & T. A., Richmond, Virginia. 



ewsi^afiers. 



THE VALLEY VIRGINIAN, 
Staunton, Virginia. 
S. M. Yost & Son, Proprietors. 

Terms; ^2.00 per year. 

The Virginiam is an independmt Republican newspaper, 
devoted principally to the interests of the Great Valley, and Mia. 
cn\ Regions adjac .'nt thereto. Its circulation is lander than that 
of any other wevkly newsp.nper published in Virginia. As an 
ad vertisine medium, especially for farming, grazing;, and mine- 
ral lands, &c. , it has no superior. Parties desir ng to buy or sell 
real esute will find it to-their advantage to make U e of itt col- 
umns. Specimen copies free. ^ 



JJ 



THE "STAUNTON SPECTATOR, 
129 E. Main Street, 

Staunton, Virginia. 

The "Spkctator" is publi-ihed every Tuesday morning, at 
Staunton, Augusta county. Virginia, and is the best adverUainc 
medium in the interior of the State. 

The "Spectator" was the first paper esublished at thu place, 
nearly a century ago, and it is now in its 57th volume, under its 
present title. Its lust of subscribere i» larger than that of 
any other paper west of the Blue Ridge, and is, thetelbrc. the 
best advertising medium in the Valley of Vtrsiiua, or in WeM 
Virginia. Address "STAinrroN Spbctatob," 

Staunton, Vli)|^iiiA. 



October, 1880.] 



The Virginias. 



163 



IR031T .AStTXi STEEL "WrOIKES. 



James River Steel, Manufacturing and Mining Co., 



ILi-ZT^CHBTJIia-, -^7-ITiC3-I2:n.^. 




MaNUF.\CTDEEES of R.iILKOAD AND MiNB T EaILS, 16 to 60 Lbs. TO THE Yard ; 

Ksli Plates and Bolts ; Spikes and MercIiaEt Bar Iron. 

Phil adelphia, Fa., Office, 417 Walnut Street. A ddresa T. C. JONES, Snp't, Lync hburg, Virginia . 

Zvr.chb'arff Ircr., Bzcsl s.r.d Jfiv.ivig Cotzipany, 

WORKS AT LTNCHBURO, riROINIA, 

Mnnurncturere or Bfir Bod Loop Iroo, Railroad Spikes. Fisii P1:ites, and Bolt». Also, Machine Work of all descriplious. SpEctALTisa: — Blast FunucA 
Bpd RolUog Mill Maeliioery. Hydntu lic Cotton Scre,VB. Minini; Msclijoery and B ridge Work ot all kiodH. OtHce, 3IB Walnut Street. Philadelphia. 



FOKD'S HOTEL, 
EICHMOND. 



VIKGINIA. 




, IKOff 




Notice.— The dtlighi 



\7 I E G I N I A 

V STAUNTON, 



HOTEL, 

VIRGINIA. 

The '■^Old lidiahle." The People's Favorite. Complete in all its Appointments. 

The Only Flnt>elaM Hol«l In tbe City. Bate* Bedaeed to 82.00 nntl SZ.SO per daj. 

Thos. 8. Davm, Clbrk. JOHN D. CROWLE, Proprietor. 



Under UcLaiu frncw^ 

IVFOR UETAJ.IO ROUF8, DUIP WALtS, kSO 

FOB ALL PUBPOaES WHERE A FIBE 

PROOF FAINT IS DESIRED. 

»-/«iAi afany kind effectiiMy Oopped. Work 

gvaranUed for tea year*. 

OBO. W. MAY Ji CO., PropHatOrt, 

SIOEHDOBH'B PaUul Belt-capplD| ■Dd pAcksd HE- 

tbHiii slitB, Flro-Prool and Water Prouii no aoldered 

DontractLOD. Double the amounot nwlerlal to the 
square In cumparlaou to tin— havluE tbreo ooau of 
ova IBOH-SlDEPtlNT. 
BTAUNTOH COPPER LIOBTNINQ OONDDCTOR 

WORKB. 
Theonlr reliable Ligtitiiing Conductor now beCora 
re looda nepecttuUr ao- 



UAY A BAalNubRPH, Prop'ri, 
No. t Auguala St., BUudUb, Ta. 
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fi^iniug mti ^il Engineers. 



r^ R BOYD, 

Condulting, Mining and Civil Engineer, 
Wytheville, Virginia. 

The Mineral Lands of ^uthwest Virginia, in the Blue Ridge, 
Valley, and Apalachian Districtt a spbciali-y. Correspondence 
aolicited. _^ 

C FISHER MOEPJS, 

Mining & Civil Engineer; 

Quinnimont (C. & O. R'y), W. Ya. 

Mineral and other Lands Surveyed. Mapped, and Reported 
1 1 Mines opened, surveyed. &3. Is located in the New River 



on. 

Owl Region. 



T ED. HOTCHKISS, 
J Staunton, Virginia, 

Consulting Engineer ; 

Examines and Reports on M ineral Lands and their Titles ; 
makes Geological and Topographical Survevs, Maps, &c. May 
be consulted tn refere nce to purchase of lands in Va. and W. Va . 

P~ C. YINCENT, 

Civil Engineer ; 

}No. 14 W. Main St., Stannton, Ya. 

* Engineering and surveying of all kind) promptly attended to. 



^wtlgikal ^hemisfs. 



^HABLES E. DWIGHT, 

Analytical Cbemist, 
The Chemistry of Iron a Specialty. 

Analyses of iron ores, limestones, coals, cokes, and all mate- 
rials reuting to the iron industry made.and returns sentpromptly. 
Prices reasonable, and enquiry can be made of any of the Laree 
tron companies here as to accuracy of work. — Samples can be 
Hient by mail at one cent per oz. Address 

^ CHAS. E. DWIGHT, 

Analytical Chemist, WheeUng. W. Va. 



Send Express Matter Care of 
MILNES& HOUCK, 



Postal Address : 
hen:\ndoah Iron Work«, 

Page county, Va. Harrisonburg, Va. 

^ M. BOWRON, F. 0. S, 

Analysis of Ores, Minerals, and 
Technical Substances. 

Accuracy, oconomy. quick returns. Correspondence invited. 



^Harness, — firgiqia. 



J. Randolph Tucker, 
Lexington, Va. 



H. St. Geo. Tucker, 
Staunton, Va. 



q^UOKER & TUCKER, 

Attorneys at Law, 

Staunton, Virginia. 

Tides to MlMral tod other Lands, in Virginia and West Vir- 
ginia, careliiUf esamtoed. 

Thos. C. Elder. W™- J- Nelson. 

P LDER & NELSON, 

Attorneys at Law & Real Estate Agents, 
Staunton, Yirginia. 

Conference with parties proposing to purchase orsell real esute 
of any kind in Virginia rcspectfullv solicited. 
4Q[rBc»t references furnished when desired. 

J. Fred. EfBnger. Robert Craig. Chartes Grattan. 

P FFTNGER, CRAIG & GRATTAN, 

Attorneys at Law, 

Staunton, Virginia. 

*Vin attettd to legal business anywhere in Virginia or West Va 



S 



Hugh W. Sheffey. J**- Buragardner, Jr. 

HEFFEY & BUMGARDNER, 



Attorneys at Law, 

Staunton, Virginia. 



Jf/Zurpf^s,— flffgmw. 



T^HOMAS D. RANSON, 

Attorney and Counselor, 

Staunton, Virginia. 



David Fultz. 



Alex. H. Fultz. 



Tr\ &A.H. FULTZ, 

Attorneys at Law, 

Staunton, Virginia. 



Wm. A. Hudson. 



Wm. Patrick. 



TTUDSON & PATRICK, 

Attorneys at Law, 

Staunton, Virginia. 

Practice in the Courts of Augusta and adjoining counties. 
Land titles a specialty. Refer bv permission to N. P. Catlett, 
Cashier Augusta National Bank; Thos. A. Bledsoe, Cashier, 
National Vsuley Bank. 



^HorneQH, — ^est firginia. 

W. S. Laidley. Wm. H. Hogeman. 

T AIDLEY & HOGEMAN, 

Counselors at Law, 

Charleston, Kanawha Co., West Ya. 

Examination of land titles carefully attended to. 

\X/^ILLIAM A. QUARRIER, 

Attorney at Law, 

Charleston, West Va. 
0re md <^cinl dealers. 



TV/TANGANESE. 

GEO. G. BLACKWELL, 
If anganese Merchant and Mineral Broker, 

Richmond Buildings, 96 Chapel Street, 

Liverpool, England. 

Is always open to handle this ore by purchase or consignment. 
Guarantees good value and prompt returns. Correspondence 
on this, and All Othbr Okbs, invited. 



T. HOBACE BBOWM. 



D. W. B. BEAD. 



D 



W. R. READ & CO., 



Dealers and Commission Merchants In 

ORES, METALS, &c. 

Native and Foreign Iron, Manganese and 

other Ores. 
20oi Walnut Street, PHILADELPHIA. 
Office In New York, 143 Pearl Street. 
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AINTS AND MANGANESE. 



I offer for lease, on liberal terms, the deposits of JMCaniKA- 
nese and IVIinerAl Paints* consisting of Ochre, 
Umber, Teira di Sienna, Carbonate of Iron, &c , upon m^ es> 
tate near Fishersville Depot, on Chesapeake & Ohio Railway 
and line of Shenandoah \^alley Railroad, in Augusta county. 
Viiginia. Examination invited. Correspondence may be had 
with the undersigned at Fishersville, or his counsel, Tnomas D. 
Ranson, at Suunton, Va. 

SAMUEL H. STEELE. 



I 



RON ORE FOR SALE. 



I have z ,000 tons of Inmp Brown Hematite Iron Ore, 51.90 
per cent, metallic iron, from the Excelsior Iron Mine, now on the 
Chesapeake and Ohio Railway ready lo ship, which 1 wish to sell. 

Am Prepared to Fill Promptly Large 
Orders for this Superior Ore. * 

Address T. G. TRICE. 
Callaghan's, Alleghany Co., Va. 



^lasting powder. 



L 



AFLIN & RAND POWDER CO. 

ARISTA HOGE, AgetU, 

Staunton^ Virginia, 

Orders for P«w4er ^r Fsse prompdy attended to. Address 

FSANK AlBXAMDBK ft Co.« or AltlSTA HooB, 



f^inerxland 0iher Jj^mds. 

GOLD MINE 
FOR SALE OR LEASE. 

I Will sell or lease the 

Hodge Gold Mine— 400 Acres, — 

on 8ILVEB CBBEK, BUBKE OOUNTT, N. 0.— Placer 
mine; large surface: ample timber, water-power, etCf 
on the place. For psirtlculars apply to 

S. E. BOULDIV, 
DanTllle, Va. 

r^OAL AND TIMBER LANDS 
^ FOR SALE OR LEASE. 

The undersigned, as President of a Land Company, has for 
sale or lease, on favorable terms, some of the best coal and tim- 
ber lands in the New River District, on the line of the Chess* 
peake and Ohio Railway. The coab on thcsfe lands are the 
(Jolcins Coals* the coke from which b now so modi ia 
demand tor blast-furnace and other metalluigical uses. For 
further information and terms, apply to 

SAMUEL COIT, Pissideat, 
Hartfefd, Connectictit. 

PERSONS WISHING TO MAKE 
^ investments in Iron and Goal Lands 

and in other Mineral Property, and in Timber Lands in ViiiiB 
ia and West Viiginia, will apply to 

ECHOLS, BELL ft CATLETT. 

Staumoa, Va. 

They Refer to— A. A. Low. Bros, and C. P. Huntingioa. N. 
Y. : Geo. F. McCleane and Wm. J. Lewis, Pittsburg, Pa. : W. 
W.Martin, Alleghany City, Pa.; John Means, AshUad, Ky. , 
K. S. Winslow, Cindnnad. Ohio. 



INARMING, IRON ORE, AND 
A TIMBER LAND FOR 8ALK 

On James River, AlWhany Co.,Va., 

at Qifton Forge, the junction of the Qieaapeake ft Ohie sad 
Richmond and Alleghany railways. Tract includes i,aoo 
acres of First-class, well improved, James River fiuming UukI; 



fine mineral springs ; a larf^ body of superior pii 
timber, and a fine deposit of iron ore (an extension of the aoccd 
Gallic Furnace beds). Water supply abundant, la a rapidly 
improving, healthv and picturesque region. Will adl, on reason- 
able terms, the whole or any part of this estate. For infonaa- 

DAVIS A. RAYSER, 
Stanatoa Va. 



tion, addresk 



CMITHERS-GAULEY 

•-5 COAL LAND FOR SALK 



As attorneys for the heirs, we offer for sale, on msst ,-i r- 

ble terms. Lot "H" of the "Steele Survey," tbe Smithcrs-Gaulcy 
Tract, containing 

6,256 Acres of the Yery Best Coal Lands 

in the heart of the Great Kanawha I'oal field of West Virginia. 
This tract is on the Rne of the rhesapeakeft Ohio Railway mmI 
on the navigable Kanawha River where it ban been improved Vy 
the United 8utes Engineers. It has DYtr iO ¥9H ef Ceal» 
including Oaa^ Splint, Cfannel, and other varieties, ia worka- 
ble beds ahov€ the ufaterUael. It is eovered fdta excellciU 
timber. It adjoins the lands of the noted Canndtoa Coal Oo. 
md those of C. P. Huntington, President of Uie Cbesapcake ft 
)hio Railway, which are parts of the same survey. We relbr to 
he March, i88o. No. of "The Viivinias Mining Toomal" '-- 
lescription, map and coal sections of UUs tract, aaa invite 
espondence for same and for terms. Address 

G. M. ft W. B. HARRIfH>N, 



I^ANAWHA, WEST VIRGINIA, 

Coal Lands, in Large or Small Tracts. 

Mineral Lands in Virginia for Sale. 
Address A. G. GRINNAN, 

Near Orange 0. H., Va 



r^OAL AND TIMBER LANDS. 

I offer for sale, on most reasonable terms, an uabrokca tract of 

16,000 Acres of Land, 

that can be readily reached from the Chesapeake ft Ohio Rail- 
way or the navigable Great Kanawha River, — that is cov er ed 
by white oak, tulip-poplar, sycamore, black walnut, and odier 
valuable timber, of large sise and fine quality ; and All MB* 
derlaid by thick beds of cannel, splint, gas, and other bitu- 
minous coals, from which millions of tons can oe mined abova 
the water-level. I will sell or aid in oiganiiing a company to 
develop this great property. I have full nups, and reports worn 
some of the best mining engineers of the country. 

Address J. H. BBISTOR. 
Martinsbuig, W. Va. 

Jas. T. McCreery, Raleigh C. H. N. M. Lowry, Hiatoa. 

TV/TcCREERY & LOWRY, 

REAL ESTATE BROKERS, 
Raleigh C. H. and Hinlon, W. Ya. 

Have for sale over soo,ooo acres of timber, aUaeral aad lai 
iug lands. Titles examined and any informatioB ia rsgard 
ibe resources of West Virginia chectlully givca. 
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The nniversily of Virginia offers special inducements and fa- 
cilities to every young man that would acquire a thorough educa- 
tion. It is not only the leading institution for higher instruction 
in all the South, but can rightly claim to be the equal of any in the 
Union in nearly all respects, esjpecially now that Ats schools of 
applied science, as natural history, chemistry, etc., are well 
equipped for training analysts, mining engineers, &c. We invite 
attention to what Mr. Stuart, the' Rector, so well says in reference 
to its intentions in teaching both theoretical and practical geology 
and mineralogy, and to the advertisement of Dr. Harrison, the Chair- 
man of the Faculty. The introduction of the "messing system," 
has made this great and leading institution of learning one of the 
cheapest also. No young man can have a worthier aspiration than 
that of being a graduate of the University of Virginia. 

Iron Ores.— Mr. Horeford, of the Aetna Farnaco, of Bridgepoi-t, 

Ohio, has been examining ore lieds nqar the line of the Ches. & Ohio R'j 
and has made some conditional leases, looking to supplying that Aimace 

with Va. ores. ^Lewis & Qnj ship 2 car-loads a day from their Peters' Mt. 

mine and W. H. Sadler is now working 15 men and will soon work 20 at the 

'*Stack" mine, says the AUeghanp Tribune of Nov. 19. Capt. C. R. Mason 

has bought 825 A. of ore land on Big Hill, of Lewis Circle for $6,000, and 
Dr. Hughes and Col. Lowry have boug tit Milton Armen trout's farm for |d,- 
500. Both these farms are on the line of the Richmond & Alleghany RR., 
Botetoort Co., Va., and they both contain beds of iron ore. 

The "Amherst & Nelson Mininar & Transporti^tion Ck>." has 
been chartered for the purpose of developing the iron, copper and other 
mineral resources of Amherst and Nelson counties, and for constructing a 
railway from Amherst C. H.«on the Virginia Midland, by its iron and Copper 
mines, to Green way , on the Richmond & Alleghanv RR. ; Thos. Dunlap 
and Edgar Whitehead are among tlie corporators.— 7^ Adf^aru^, 

The New Tork da Ohio Iron ^ Steel Ck>., of Irontou, Ohio, put 
its Airnace into blast Not. 4. J. H. Bramwell, formerly of tlie Quinnimont 
Furnace, W. Va., is ttie manager. The coke used Is from the Co.'s ovens at 
StoneclifT, Fayette Co., W. Va., on the C. & O. Ry ; the ores used are chiefly 
native, mined from the Co.'s land near Ironton, but some Va. ores, from Al- 
leghany COm are mixed with them. 

Manar&nose.— P. I>. Sutton, of Warminster, Va., has been developing a 

mine on the lands of Fletcher B. Moore, in Appomattox Co. The Frank 

Cabell mine, at Warminster, has not been worked since 1877. Manganese 

is mined in large quantities on the Franklin narrow-gauge RR, Pittsylva- 
nia Co., Va., by Maj. Mason; some2i.O men are now em^\oje^,—Big Lick 
New. 

Ck>ld.— W. 8. Morn)w, Supi. <if "Morrow Gold Mining Co.," Bucking- 
liam Co., Va., writes to the Mining Beeord that the Howland pulverizer will 
orush from 1,800 to 2,000 lbs. of his ore, "which is over the arerage hard," 
using a 40-mesh screen, per hour; and that the wear of iron is 50 per cent. 
less than in the stamp mill. 

The AllefiT&ny Goal ^ Iron Oo. is collecting at the office of the 
Richmond & Alleghany RR, in Richmond, samples of Virginia minerals'. 
It proposes to sell or lease lands of aU kinds. Mr. Wm. H. Barclay is the 
land agent of the Co. 



The Boarinff Run Furnace Property, about 10,000 acres of iron 
land on the eastern slope of Rich-patch Mountain, Botetourt Co., Va.,-^ 
which was purchased not long since by J. H. Bramwell, formerly manager 
of Quinnimont Furnace, W. Va.,but now Vice-President and General Man- 
ager of the New York & Ohio Iron & Steel Co., Ironton, Ohio, — bids fair to 
prove one of the leading iron-ore producing properties of that already noted 
belt of iren mountain ranges. A letter from Mr. Bramwell, of the 2nd. in- 
stant, informs us that Mr. Body, who is superintending some mining explo- 
rations there, has Just opened a new mine with a stratum of ore 14 ft. thick. 
The ^'red-shale" and '^fossil" ores of the Clinton (No. V.) and the brown 
hematites of the Oriskany (No. VII.) both exceptionally thick and favorably 
disposed for mining at a minimum of cost, outcrop for from 4 to 6 miles in 
the length of this property, and underlie it for a width of from 1.5 to 4 milee. 
It has a wonderful water-power in an unfailing spring that falls 800 feet in 
some 2 miles and has volume enough to fill constantly a pipe 2 or 3 feet in 
diameter. A small charcoal fbrnace was in blast there up to 1865, making 
Uron noted for its good qualities. The Richmond /md Alleghany RR. is now 
running its trains along this estate and a branch road, 4 or 5 miles long, is 
in contemplation to reach its fine ore banks and furnace site. 

We understand that a large force will be kept at work at Roaring Run 
during the winter accumulating a large stock of ore, and that it is likely that 
a charcoal fUmace will be started there, in the spring, and forges put up for 
making charcoal blooms of a high grade which are so much needed in the 
Ohio mills for boiler plate and the finer grades of charcoal sheet iron.— It fs 
now 15 years since any wood was cut en this estate, so now it can all be 
coaled over. 

Ck>ke. — In an article in the American Engineer on making Bessemer steel- 
headed rails at Zwickau in Sasony, it is stated that the coke fbr blast-fur- 
nace work in the process is made from coal washed by a Rexroth machine, 
driven by a 20-horse power engine, at the rate of 35,000 lbs. in 10 hours. The 
washed coal is placed in two layers in ovens built after the -Haldy -Francois 
system, the bottoms and side walls traversed by channels to get the best ad- 
vantasre of the heat. One oven produces in 48 hours 4,800 lbs. of coke from 
a charge of 8,700 lbs. of coal, or 55 per cent, in weight, or 90 per cent, in vol- 
ume. It is proposed to resume operations at the Antietam Iron-works, 

Md., and the owners are negotiating to use New River, W. Va., coke. 

Williams & Winans, near Cannelton, W. Va., are now making a first-class 
coke fh>m Kanawha coals, coke with over 90 per cent, of carbon, — en 
iron-master skilled in the use of coke so tells us. ^W. N. Page, the mana- 
ger of the Ghiuley Mountain Colliery, near Hawk's Nest on the C. & O. R'y, 
has erected two ovens and is now making coke fh>m the coal there mined 
from the **12 ft." bed. All the ovens on the C,& O. are worked to thefr ut- 
most capacity, but cannot meet the demand. Hon. Wm. Milnes, Jr., has 

b<^n using New River coke at his Shenandoah Iron-works, Page Co., Va., 
now tliat the Shenandoah Valley RR. trains run to his works fh>in the C. & > 
p. ; he has been using some Connellsville heretofore. 

Richmond ^ South-western R'y.— Amherst Co., Va. has voted 
a subscription of $35,000 to this road. The "order of court" fixes the annu- 
al tax that will be imposed for this purpose as not to exceed lOcts. on flOO 
of valuation ; that the road is to cross the county east and west and go 
north of ToImicco Row Mountains, and to be completed through the county 
before any l)onds are delivered. 

W. H. R. (Hon. >V. H. RufTner, of course,) in a letter to the CefUral 
Pretibjfierian mf Now. 2, writing of a visit to Harvard University (Mass.) says : 
"I met Prof. Shaler, who is the very pattern of a geologist. He is a fHendly 
Kentuckian with a Virginia wife, and is now helping with a grand scheme, 
which, when carried out, will immensely benefit Virginia, namely the Ricli- 
mend & Southwestern RR, which is a bona fide afiair, but is waiting to in- 
crease its means until after the political fever is over. Prof. S. has lately 
made the state geological survey for Ey., and has geologized not a little In 
Va. He is one of the most valued professors at Harvard." 

Titaniferous iron ores fh>m Canada are now used for one-tenth of 
the charges at Belfont fUrnace, Ohio, making No. 1 mill iron. About one 
per cent, is all of such ores ever used there before. — The day is not distant 
when furnace men will not only learn to use such ores, but will i)e glad to 
get them. Virginia has an abundance of them of a superior quality ; they 
will not spell on their owBen' hands. 
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The Gold Graveli of North Carolina— Their Stniot- 
nre and Origin.* 

Bt W. 0. Eebb, State Gbologibt, Kaleioh, N. 0. 

[Note. — The following paper is as applicable to the "gold grav- 
els" of Virgttiia as it is to those of North Carolina, therefore we 
reproduce it, in full, for the benefit of those interested in develop- 
ing the same gold belt in its north-easterly extension through Vir- 
ginia. Editor.] 

When Agsssiz and bU partj of geolo^ets commenced their 
exploration of the interior of Brazil and the Amazon re^on, 
one of the first and, to the laet, one of tbe most novel and 
■trikins phenomena which met them everywhere was the great 
depth of decomposed or partially decayed rock in situ, which 
mantles, and for the most part conceals, the underlying strata. 
llie same facts strike all geological observers from the North 
who happen to penetrate the middle and eonthern latitndea of 
the Atlantic States. In Korth Carolina, e. g., the entire mid- 
dle tad weatem r^ous, ontside of the Quaternary clays, sands 
and gravels of the East, — that is, alt that portion of the State 
ooonpied by the Archsean and Mesozoic rocks, — show every- 
where this peculiarity, so new to those accnstomed to glaciated 
■orfiacea. Not only do the hills and slopes, the mountain 
ehains and spurs, present everywhere to the eye this superficial 
Qovering, but even the more level tracts and the valleys. The 
railroadcats give very good exposures of this covering, and 
famish, everywhere, abundant opporttinities for the study of 
its stmctare and history. Some of the more obtrusive nets 
are these : the thickness of this covering varies from a few feet 
to 30 or 40, and often 60 and 75, and even 100 feet, and bears 
an obvious relation to the character of the underlying rock, 
beinK least where this is most refractory, and uw versa; the 
rook IS generally nearest the surface in the crests of the hills 
The upper portion of this earthy envelop for several feet be- 
neath the soil iS'homogeneons and structureless; but lines of 
ttTDctnre soon make their appearance, becoming more pro- 
noimced with the depth. These lines of structure are com- 
monly coincident with bands and ribbons of differently colored 
earths, which, on closer inspection, show difierences in their 
materials also, these differences becoming more and more 
Btrongly marked as they are traced downward, until they pass 
by msensible gradations into the solid rock beneath. The ob- 
Tions and necessary conclusion from these observations gives 
itself, viz., that the rocks of the region are and have long been 
undergoing a slow chemical decomposition and disintegration 
from uio action of atmospheric forces, this decay being too 
rapid, however, to be overtaken by the abrasive and transport- 
ing power of these same agencies. 

So far the general and obvious facts, plain to be read by the 
man that runs. A little closer inspection^reveals another set 
of faots. It is easily discovered that these mantles of earth and 
halfdecayed rocks are not strictly in riiu, but have been sub- 
jected to some sort and degree of movement, and that the ma- 
terials have undergone at least a partial rearrangement in 
certain situations and under certain conditions. In general 
on the summits of the hills there has been no change, but 




descending the slope, however gentle, a tendency to a sorting 
and Brrangemant of materials appears, and this becomes more 
obeerrahle with the distance. At first the fragments of q oartz 
and other hard rocks are sharply angular, and are distrihuted 
equally and irrgulariy through the mass, or in lines corres- 
ponding to the bedding of the rocks. Descending a few rods 
the ro<£ fragments have "settled" somewhat; they are found 

■Ba^M a» H*W Tork bmUdi, Tab, Ueb, at Uu UDCrtOBD tniUtuM ol Klntiif 



more thickly strewn towards the bottom, and are less angular. 
Descending still fiirther all the coarser fragments are found 
accumulated in a layer of cobbles or pebbles, with only the in- 
terstices filled with earth and gravel. 

Combining sections of this covering taken from different 
points, from the hilltop to the bottom of the slope, which com- 
monly terminates in a ravine or valley, or the bed of a stream, 
we have the appearance shown in Figure 1. 

The obvious interpretation of these facts ia that there has 
been a movement or fiux of the earthy mass in the direction of 
the slope. And this notion is confirmed by an occasional ob- 
servation which is represented in Figure 2, 

The difficulty at once arises how to account for a flow of 
such materials with such results. The ordinary action of flow- 
ing water is, of course, excluded. The mere action of gravita- 
tion will not account for the phenomena, — slipping and sliding 
down hill. This, doubtless, happens on veir steep declivities, 
but such oases are easily distinguished. The movements we 
are considering have taken place at every decree of inclination, 
from one degree and less upwards, and occasionally on a level, 
or ev&n upnill. 

Afrer puzz'ing over these phenomena for half a dozen years, 
and wondering that there is no explanation in the books, or 




even any discussion of the subject or note of the fiscts, not even 
m Geikie's Great Ice Age, it occurred to me that the only 
possible solution must be sought in the action of frost. The 
alternate freezing and thawing of such a mass of earth must 
needs produce just the effects we have been considering. The 
earth, saturated with water, in the process of consolidation 
under the action of cold would, of course, expand just as if it 
were all water, and in thawing there would be a ehght move- 
ment of the parts and particles of the mass inter se, and of 
course a settling of the heavier fragments ; in other words, the 
same in kind (though not in amount) as that of a glacier. 
These masses may be considered earth glaciers. And 1 have 
ventured to denominate this group of phenomena, and these 
peculiar superficial accumulations, /roet drift. Now the or- 
dinary glacial phenomena are wanting in North Carolina, 
with, perhaps, the exception of a few morainal ridges in the 
gor^ of the higher mountains. Bat during the glacial 
period, of course, the cold mnst have been intense enoogh to 
account for the depth and extent of action which the theory 
oi frost dr^t supposes. 

I was led to these results fr-om the particular study of the 
gold deposits of the State. They have all been formed in this 
way. There are probably five hundred square miles of gold 
drifts in North Carolina. They are found through a range of 
four hundred miles east and west, from the lower waters of 
the Roanoke, near Weldon, to the extreme western border, 
the county of Cherokee. And thev belong to all the different 
subdivisions of the Archrean rocks of the State. The two 
most extensive deposits are found in the middle region, on the 
Yadkin and Catawba rivers, among the low ranges and spars 
of the mountains. The schistose and slaty rocks, highly in- 
clined and much contorted and dislocated, are in many places 
penetrated by innumerable small veins and seams of gold- 
pearing quartz. (See Fig. 3.) In the disintegration and break- 
ing down of these rocks, and the movements of the d^ris in 
the manner described, it is evident that the gold particles, with 
the heavier crystalline minerals, will be found accumulated 
near the bottom of the drifts, on or near the surface of the bed- 
rock, or "slate," as the miners call it. 

The gold mining of tncdern times began sixty years ago in 
this region from the accidental discovery of a twenty-eight 
pound nugget by a boy in one of the streams of this r^on. 
Most of the simple and effective appliances now in use everv- 

•■— ' ' — Vtf lO. 
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The Mineral Traffic of the Atlantic, MuuiBsippi & Ohio Railroad for July, Angust and Sept., 1880, in tons of0 
2,000 Ibfl., by Col. E. E. Fortlodc, the Auditor of that road, is given below. The firet table is that of Virainia minerals from 
the Hne of this railway, giving Idoda, quantities, and destination ; the second is the mineral traffic from beyond Bristol, the 
western terminas of this railway, giving kinds and quantities. 



■ ToM 



Norbilk. 

Hiebmoi.- 

Va.Klill'd KB. 
BanUi'm Bums 



Taut .. .. 



u n\ : 



Hi 



PlMter. ZlDc BpalMT. UuiEUisw. 



Mineralt Received from Beyond Briatol via East Tennetsee 
Va. d Go. MR, 





July. 


Aug. 


Sept. 


Total. 




IS 
286 
46 


40 
837 
74 


80 
865 
13 
86 

lie 




SS!v.'.vv..:.v:'.;:::;:::::::::;::;::: 










86 




280 
831 

960 


7* 
B«4 

789 


470 


coSf^^;::::;:::;::::::'"::::::":::::: 

















A comparison of this table of tbe traffic of Virginia 
Minerals over the A., M, & O. BB. with that for the 
firet 6 months of 1880, published on page 130 of onr August 
number, gives these results : — In pig lead the increase was 
large, fully 75 per cent,, and ffichmood camo in for 67 tons ; — 
In tngot copper there was a decrease, and it all went to New 
York; — In ^i^tro/i the increase was over 66 per cent., indi- 
cating great activity in the charcoal iron furnaces of the 
Sou^westem Valley (for only oharooal iron is made on this 
railroad), and quite a change in its destinations, as most of it 
Tpent to Baltimore and a good amonnt to the Southern States, 
indicating an increase in nianofactorina in the South; — Of 
, atnc ore wiere were small shipments, probably single car loads 
from some of the new mines being opened, as Forney's in 
"Wythe, as samples, to New York and Baltimore; — In coal, 
ttora the mines of Montgomery, Pulaski and Wythe, in the 
lowest (Ta.) Coal Measures (No. X) the movement was nearly 
8 times as great, probably becanse of the completion of ar- 
rangeoaents to nse this coal at the Saltville salt works; — The 
»cUt moved was over a 50 per cent increase; — That o{ plaster 
was much less, as this is not the time of year when it is in de- 
mand ; — SpelteTf block zinc, waa moved about in the same 
proportion, but only to New York; — 3fangaTie«B appears in 
list, on its way to Liverpool, via Norfolk. — Ou the whole the 
■howing is a good one, indicating a steady development of the 
mineral interests along this great railway, although the move- 
ment is as nothing compared to what it must be from a region 
to magnificently provided in this respect. 

The Southern Planter and Tarmer for November is 

an attractive number for those "devoted to Agriculture, Hor- 
ticulture, Live Stock and Rural Affairs," and that is the same 
as saying that it is good, interesting and valuable reading to 
the majority of our people, — for in 1870 about 59 per cent, of 
them were engaged in agricultural pursuits. We are gratified 
to note the sustained vigor of this oldest of Southern agricul- 
tural journals. It furnishes in a year some 700 pages of sub- 
atantial matter for $2. We are sure that anyone interested in 
ftny kind of earth tillage will derive more than two dollars 
worth of intormation from each number, — Address Southern 
Planter & Farmer Co., Richmond. Va., or send us three dol- 
lars and we will send you both The Virginias and The <So. 
Planter <& Farmer for a year. 

CoppKR Ore. — Mr. Joseph Pinkham is working a copper 
mine, on Mr. W, P. Moran's farm, near Guilford, in Loudoun 
county. We have several specimens of ore from the mine, 
which those competent to judge, proDOnnce sufficiently richto 
make it profitable to work. A car load of the ore, we are in- 
formed, will «wii be ient U Saltimora t« be teitW. — ReporUf. 



The Coal and Coke Hovement over the Chesa* 

feake & Ohio B'y, forthe tiscal year ending Sept. 30th, 
880, and for the month of October, 1S80, and for the corre- 
sponding periods ot'tlie previous year, in tons of 3,000 lbs., as 
reported for The Virginias by Mr. Charles M. Gibson, the 
Fuel Agent for the Co., were ap follows : 

Iltteal Year. Oetuber. 



1870. 1880. 1879. 1880. 

Pud for use of Company 80,818 ni.88.'i 8,841 9,023 

Shipped at Uusi'iDgKiD on Ohio River 36,685 106,801 ST.; 3,003 

DeliverctlonlineofroadweBtofRichmond 81,436 8.5,174 8,458 7,948 

al SUuntoD to Valley BR 408 831 80 138 

CbarlulteBville to Va.'Mld. RR. 20,746 36,3.58 3,205 8,850 

GordoDBVille do do 950 1,198 810 820 

HanoFer June, to H.,F. & P. RR. 2,588 18,502 841 1,203 
" Richmond lor consmnpiion, In- 

cludinc Bteam-luga and dredges 08,863 46,SO0 4,537 S043 

DeliveredloE. Lex. & Big Sandy HH 87 

Shipped at Jami!8 River wharves 140,508 205,364 25,307 21^22 

Total 133,091 650;J63 47,247 49,089 

This shows that the coal movement for the fiscal year 
1879-80 was 135,272 tons, or about 32 per cent more that for 
1878-9, and that the movement in October, 1880, was 2,722 
more than that for October, 1S79. The item of coal delivered 
to the Elizabeth town, Lexington & Big Sandy RR., in Octo- 
ber, indicates the opening ot a section of the wesward exten- 
sion of the C. & O, R'y, and marks the b^inning of a traffic 
destined to become one of enormous proportions. 

The character of the fuel moved during the same periods, 
is shown in the following exhibit : 



For the nacal vear 1870-80 
■■ ' '■ lS7e-7fi 


CaliQel. 


Splint * Bite. 


Coke. 


Total 


46.315 

80,280 


48.5.506 
370,357 


27,888 
33.445 


659,268 
438,901 


18,020 


115,309 


3,937 


135,278 


In October, 1880 '. 


3,750 

4.040 


43,825 

41384 


2,894 
1,333 


49.969 
47,847 






1,441 


1,571 


2,728 
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The above shows an increase during the fiscal year of over 
52 per cent, in the movement of cannel coal, of over 31 per 
cent, in that of splint and bituminous coals, of over 16 per 
cent, in that of coke, and over 32 per cent, in the whole move- 
ment. The October movement sliows a decrease of about 7 

r cent, in that of cannel coal, but an increase of about 3} 
per cent, in that of splint and bituminous coals, one of nearly 
119 per cent, in that of coke, and of nearly 6 in the whole 
fuel movement. — The large increase of the coke trafllc is, of 
coui-se, in consequence of the recent rapid development in the 
manufacture of coke iron in Virginia ; but it does not repre- 
sent the full measure of that development, for in the 23 oays 
in October that Low Moor Furnace ran, it used fully 1500 
tons of coke made at the furnace from coals transported over 
the C. & 0., so the real coke movement was 238 per cent, over 
that for October, 1879. 

Copper Mining in Floyd, Carroll and Grayson counties on 
the Blue Ridge plateau, in Va., will probably be resumed 
before long, aa parties interested in the Ore £nob miiles of 
N. C. have lately been quietly buying the copper minu is 
tbostt eeunties. 
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where for the separation ot gold from such deposits— the loii_ 
ton), the sluice, the riffle-box etc — w ere de\ laed and used jn 
this T^ioD, and were earned hence to California when tw entv 
live years later, the trained ininera of this region emigrated in 
a body to that newer and richer field Since that emigration 
there tiae been hut little placer mining done in North C aroltna 
Still this sort of mining has never entirely ceased and in some 
eeetioDS, and by a few faniihes, it has been followed continu 
oasly to the present The richeet deposits withm reach ot 
water have been worked over but there are large areas still 
untonuhed, because inaccessible to water without coubidcrahl 
outlay for ditching canalling and 3uming to \vhtch neith r 
the capital nor the enterprise of the region is equal 

The Mica Veins of North Carolina^ 

By W, C. Kerr, State Geologist, Raleigh, North Carolina, 
A brief sketch only is here intended, with a few illustrations, in 
order to give a general notion of the character and structure of 
iliese veins, I have stated elsewhere, several years ago, that these 
■ teins were wrought on a large scale and 'for many ages by son c 
imcient peoples, most probably the so-called Mound Builder 
although they built no mounds here, and have left no signs o( ai 
;ermanent habitation. They opened and worked a great mai 
veins down to or near water-level ; that is, as far as the action i 
:i'mospheric chemistry had softened the rock so that it was wo k 
■Me without metal tools, of the use of which no signs are apparent 
Many of the largest and most profitable of the mines of the presen i 
I'ly are simply the ancient Mound Builders' mines reopened and 
.' Lshed into the hard undccomposed granite by powder and steel 
u ocks of mica have often been found half imbedded in the face of 
i'.<e vein, with the tool-marks about them, showing the exact limit of 
i! c efficiency of those prehistoric mechanical appliances. As to the 
biological relations of these veins, they are found in the gneisses 
'I •! schists of the Archxaa horizons, in that subdivision which 1 
!i :iC provisionally classed dn Upper Laurentian, the Montalban I 
■ \r. Hunt. These rocks are of very extensive occurrence in NoH ii 
' irolina, constituting in fact the great body of the rocks througlt- 
- the whole length of the State, — some 400 miles east and west, — 
1 , ing partially covered up, and interrupted here and there by behs 
. later formation. , Mica veins are found here, in fact they may 
!■■ «id to chacterize this horizon everywhere, from its eastern oui- 
- ' % near the seaboard, to and quite under the flanks of the 
' I iky Mountain;. It is, however, in the great plateau of (he wesi, 
:■- '.veen the Blue Ridge and the Smoky, that the mica veins reach 
: L ' r greatest development, and have given rise to a very new and 
; .liable industry, — new and at the same time very old. 

: t may be stated as a very general, almost universal, fact, that 

'' -' mica vein is a iediied vein. Its position (as to strike and dip) 

' -pendent on and controlled by, and quite nearly conforraablt 

. that of the rocks in which it occurs, and hence, as well as on 

r I uDt of their great size, some observers, accustomed to the study 

. i-ins.and dikes and the characters of intrusive rocks in other 

> .' ins, have been disposed to question the vein character of these 

. .- ..L-s at Arst. But a good exposure of a single one of them i> 

^ . rally sufficient to remove all doubt on this score. The mic^a 

' is simply and always a dike of wrv fiw»/-j^ granite. It is ol 

• ize and shape, from a few inches — generally a few feet — V.'. 

>' rods (in some cases several hundred feet) in thickness, and ' 

gth from a few rods to many hundred yards, extending inj 



some cases to half a mile and more. The strike, like that of the 
icloiing rocks is generally 
I lortheast and the dip south- 
east at a pretty high angle ; but 
they arc subject in these re 
spects to many and freat local 
variations all the conditions be- 
ing occasionally changed, or 
even reversed An idea may be 
formed of the coarseness of these 
veins from this statement, that 
ma'ises of cleavable feldspar and 
of quartz (limpid pale yellow, 
brown or more generally, slight- 
ly smpky) and of mica, are 
often found to measure several 
yards in two or three of their 
||^^ ' ' dimensions and we ighing 'sever - 

^^ "■ ' ■ ' "" ai tons I have found a feld- 

spar crysttl from one of these 
mines of nearly a thousand 
pound weight and I havcknown 
a single block of mica to make 
two full two horse wagon loadsi 
and sheets of mica are sometimes 
obtained that measure three and 
Tour feet in diatneter. 

There are many peculiarities 
about these veins Among the 
most important in a practical 
^ns' IS the arrangement of the 
vein inter se Sometimes the 
mica Tor example will be found 
tiiSgrng the hanging wall some- 
times It IS found against both 
walls again it may be distrib 
I uled pretty equally through the 
^ whole mass of the vein some 
limes again it will be found 
I ollected in the middle of the 
vein in other cases where the 
in vanes in thickness along its 
lurse the mica will be found 
in bunches in the ampullations or bellies of the vein in still other 
cases where the vein has many vertical embranchments the mica 
will be found accumulated in ne^s along the upper faces of these 
processes or offshoots. These features of structure will be best un- 
derstood from a few representative diagrams. 

Figurei is a horizontal section, with several transverse vertical 
sections, of atypical vein in Yancey County, at the Presnel Mine. 
The length of the section, i. e. of the portion of the vein that has 
been stripped, is 125 feet ; the thickness varies from 3 to 10 feet, 
except at a few points, as li, c, where it is nearly 10 feet. 

The crystals of mica are found in this mine generally near the 
foot-wall, in the recesses or pouches ; at c, however, as seen in sec- 
tion D, it is found the next hanging-wall. 

The inclosing rock in this case is a hard, gray slaty to schistose 
gneiss. The relation of the vein to the topography is seen in Fig. s. 
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" ' I Another characteristic vein is well exposed at the Point Pezzle 
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Mine, id the same county, which has been wrought very success- 
fully for sevcTal years. (Fig. 3.) 




these veins, is often found converted into beds of the finest kaolin; 
and, curiously enough) this was one of the first and most valuable 
exports >o England in the early part of the seventeenth century, 
packed" by the Indians out of the Unaka (Smoky) Mountains, 
and sold under the name "unakeh" (white). This kaolin, like the 
mtca, will doubtless soon come again into demand, .after lying 
forgotten for generations. 

These are only a few of the more prominent characteristics of 
these very interesting veins. I have not referred to their singular 
richness in rare minerals, as samarskite, uraninite, gummite, allan- 
te etc., nor to many curious and unexplained relations between 
the marketable character of Ihe mica, — size, color, purity, fissility, 
etc — and the special matrix in which the blocks are imbedded. 
[ do not know abetter region for the study of the structure and 
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The inclosing rock is the same is in ih for ner cjsl The mica 
here is found mostly next the hangm^ wall, aid is aho in the off 
shoots of branches of the vein, as shown in the vertical section at ,/. 
This vein illustrates the exceeding irregulirities which are often 
found in these intrusive masses, — irregularities in form, she, and 
position, — and the force with which the inclosing rocks hive Ixen 
crowded and bent and split in the effort of the \ein matter to in- 
sert itself. This vein is 40 feet thick at i, and 1 to 2 feet at < 

Figure 4 furnishes 
another illlustration of 
the same points. 

Another class of veins 
is represented by the 
accompanying cross 
section of one of the 
largest and most pro 
ductive veins, on which 
was opened the first 
mica mine in ihis 

region (Sink Hole) m I 

the bottom of an old 

pit, partly filled up and overgrown, bottom and lop, wuh heavy 
forest trees of the age of three to four hundred years. (Fig. 5.) 

The lower part of the diagram represents an enlarged cross 
setion of the vein at 6. The wall. rock, i, i, is a soft, decomposed 
micaschist Ahorse of this wall rock is imbedded in the body of 
the ve n on both s des A330unpl f 




Low Moor Furnace— how it works.— The "stock re- 
IKirts" of tHis leading Virginia furnace show that from thel6tb 
to the 3tith days of its present (drst) blast — Oct. 24th to Nov. 
13th incluBive, — it made 1,266.44 tone of pig iron, 454.71 tons 
of whicli were No. 1 and 811.73 were No. 3. The stoppages for 
FarioHs purposes, incident to the getting in full operation of 
such a large furnace, amounted in this period to 47 hours, or 
ffery nearly 2 days, so the average make per day for the days 
run was 66.65 tone. The consumption 01 ore was 2,893 tons, 
one-third of it "wash" and two-thirds "lump," an average of 
2.2s tons to the ton of iron. The coke used was 1,373 tons, 
■in average of 1.08 tons to the ton of iron. Of limestone 1,366 
tons were used, an average of 1.07 to the ton of iron. The pay 
roll for labor wa8$2,452.27,or*1.936 to the ton of iron made. 
T!ie "cliarges" were 1,043 in number, 530 In the "moming 
turn" and 513 in the "evening turn." 

Taking the prices of ore, coke and limestone as stated in 
The Virginias for Oct., page 151, as "estimated" by Mana- 
ging Director Wickea, the actual results from the above gives 
tlie cost of making a ton of iron at Low Moor, exclusive of in- 
terest, wear and tear, etc., as follows: — 

2.28 tons of ore @ $2.05 per ton, 

1.08 " " coke @ $2.85 " " 

1.07 " " limestone, @ 40 cts. per ton. 

Wages per ton. 



$4,674 
3.078 
0.428 



Cost per ton, exclusive of interest, etc., 



$10,116 




smoky quartz and nex oh on bo h s le a 4 4 mo 
best m ca s found 1 hough o nal m of n k ble n 

enil are found h oughou he 5 and I lit d 

vein, however, (a) the mica is found mainly in the middle. 

The extent and value of the mica industry may be indicated by 
some statistics of this single mine. The vein has been worked oui 
to water-level for nearly half a mile, and it is estimated that the 
aggregate length of its tunnels is more iLan si.-c mile:, and the yield 
of marketable mica above 40,000 pounds. 

In preparing the blocks of mica, splitting and cutting to the 
forms and sizes demanded by the marked, tliore i^ .i «-.T(e nf nine- 



These resnltB.^wm tKe records of ths thing done^ fully con- 
fi m what we have again and again stated, that nowhere else 
□ the Un ted btates, taking into consideration the facilities for 
ea h ng all ma kets, can good iron be made as cheaply as in 
ent al Old V gin a, that is where the iron ores and lime- 
t n of Y g a and the coking coals of West Virginia are 
n to cthe wl en capital and skill combine and there en- 
a e n tl 8 manufacture, as at Low Moor. It is evident that 
un establ shment showing such results in less than a month of 
r Q and wh le working at only about two-thirds of its capac- 
y can pay d vidends on a halt million'of dollars of invest- 
u ent s ch as should satisty any reasonable investor, and that, 
th th B ndust j properly protected, it will pay him well un- 
der all ond t ons of trade, so that be can afford to reward 
1 be ally the labo that helps him to prosper, 

I S nee the above was written the report for the week, Nov. 
( 14 to Nov 20 nclusive, has been made : it shows a yield of 
|o59 tons The average quantities to the ton of pig were S.23 
tons e 1 04 tons limestone, 1.20 tons coke, 0.02'87 tons E»- 
'na ha coal added to give more gas, and $1,615 for labor.— 
I Adding this yield to that above makes tliat for a month of 4 
; weeks 1,823.44 tons. ' 



Slag-briolEfi. — A furnuce in Snxony makcB in S4 hours I.OOO slag-brlcks 
42Smtji. loDK by 310 mm, wide and thick. Tbpae have profltahle oppllca- 
tlou in uiiiny kinds of building, but do nut bear long traoBportatlon. The 
cuQiiuuouB ouilluwiug Blag is conducted into situare molds where it ta mix- 
td Willi ilcar coke and converted ioto brirke. — Am. EnginMr. 
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The Iron Ores of Virginia and West Virginia. 

By Prof. William B. Rogers. 

(COMTINURO FROM PAGK s6i.) 

S. The Middle and Upper OambrlaA Iron Ores of Virginia and 

West Virginia.— These are the iron ores of what arc usually called 
the Zower Silurian valleys of Virginia and West Virginia, those 
formed from Rogers' formation No. II (embracing 3 a. Calciferous, 
3 b. I^vis, and 3 c. Chazy of the N, Y. system), and No. Ill (em- 
bracing 4 a. Trenton, 4 b. Utica, and 4 c. Hudson River of the New 
York system) ; and found in the areas of these states that are col- 
ored blue on the Geological Map (See Thk Virginias, June, 1880,) 
except a narrow strip of Primordial east of the Great Valley. 
They may, very properly, be called the Valley ores. 

Note. — In his late writings Prof. Rogers calls his formation No. 
II Middle Cambrian, and his No. Ill Siluro-Cambrian or Upper 
Cambrian, in preference to classing II and III together as Lower 
Silurian,— following Hunt )rather than' Dana. 

The general references to the Valley ores made in the reports were 
quoted on page 153 of The Viroiwas. In the report for 1835, p. 
45, "iron" is mentioned as one of the products of the Southwest of 
which ''little is known, further than its existence and value." — 
"Oxide of iron" is mentioned as an ingredient of the Balcony Falls 
cement. [io*i836.] 

•'The wide belt of slate (No. Ill) forming the basis of the sand- 
stones of the Massanutton ranges, and extending in the same gen- 
eral direction into Maryland on the one side, and into the southern 
parts of the Valley on the other, has been traced throughout a con- 
siderable portion of these districts, and its boundaries carefully 
noted down * at the same time that the iron and manganese ore, 
which it contains, have been attentively examined," [10-1837O 

In the Massanutton Mountains ''the heavy beds of valuable iron 
ore, of which extensive exposures have already been brought to 
light in supplying this material to the neighboring furnaces, have 
been traced for great distances along the borders of the slate (III)> 
subjacent to the massive sandstone (IV), of which the principal 
ridges are composed," [9^x837.] 

"The iron ores associated with the Ihnestone strata (No. II) of 
the Valley have also been examined at various points, and speci- 
mens reserved for similar practical objects, "^-^that is for systematic 
arrangement and chemical examination, [10-1837.] 

"As conspicuous among the future sources of wealth and pros- 
perity throughout this region (the Southwest Valley), I may be 
again permitted to call the attention of the board to the extraordi- 
nary abimdance and excellent qualities of its iron ores. Besides 
innumerable exposures of this material in various parts of the 
Great Limestone Valley, and among the ridges lying to the north- 
west, I would particularly bring to notice the very extensive range 
of deposits which, commencing at Mack's Run and pursuing a 
coarse parallel to the Poplar Camp and Iron mountains, within 
ftam two to four miles of their base, continues to the southern 
boundary of the state. In this region, from two to three miles in 
width, this ore is found in the flanks of the calcareous ridges in 
massive beds, frequently enclosed by walls of limestone, and usually 
of a quality admirably adapted to the uses of the furnace. There 
is, perhaps, no other portion of the Great Limestone Valley, either 
{b Pennsylvania or Virginia, so bountifully supplied with this ma- 
tevial in so available a shape, and none in which this valuable re- 
source has been more indolently improved. A deep sense of the 
almost unrivalled importance of the iron ores of this and the other 
districts referred to, must excuse the repeated allusions of which it 
has been the theme, especially when it is considered, that from the 
frequency of the occurrence of this material in various parts of the 
state, the high interest which ought to attach to such a possession 
does not appear to have been adequately felt." [13^1837,] 

"Oxide of iron" is named as one of the ingredients in each of 
seven anal3rses given of hydraulic limestone in No. II. [15-16-1837.] 



"Another, and by far the most important, of the minerals it (II) 
contains, is the iron ore, of which several of .the most successful lent* This ore, where founds occupies a position near the upper 



furnaces in tkt state have aviliid. themselves, particularly as it oc« 
curs in the soithwestem climtiei of the Valley, some description 
has already been given, Tkis flMncral presents the various forms of 
compact, earthy, cellular aad fijpi iron ore, and in general yields 
a metal of adwrable quality/' C'}-x837.] 

In No. Ill Viron pyrites it of ^Hxy common occurrence, giving 
origin to tha^ sulphurous ■ i mp w gn ation of numerotis medicinal 
springs, taking: .their rise ia thve rocks, some of which, as the 
Shannondale and Winchsste? q>ringa, have attained extensive 
reputation. [1)^1837.] 

"In an ecowNDical point of vkir, this rock (III) is chiefly interest* 
ing, from beUif :tbe reposboqr of beds of iron ore of great extent 
and value, andof large depositsof the oxide of manganese. In regard 
to the former, ittcalcnlaUlf the more important oi the two, the ex« 
traordinary prodnetivMiesB of this rock has already been illustrated 
in sketching some of the fssiilts of our researches in the Big and 
Uttle Fort valleys of the Massanutton. . But I may be allowed 
again to call attcptiflii to the ri^ abundance and excellent quality 
of the iron ores appertainlog |g^ this member of our series, as form* 
ing a part of the stnictuie of those mountains, as well as to the 
ample deposits exhibited in nunerous other' localities in connection 
with the same rock. -Thocigh opt unfreqiiently impregnated with 
manganese, these ores are, ibr the mof t part, well adapted to the 
furnace, and yield a metal of excellent Quality. Their position is 
generally near, or at the upper limits of the sUtr, or between it and 
the sandstone, and they seem to have been derived from the ferru« 
ginous ingredients of, both these rocks, through the influence of slow 
chemical changes and ^Bfiltiatioo." [18-1837.] 

"In this group (II) are fimnd several varieties of iron ore, all of 
good quality." [y-^i8jj.] 

"The iron ores of tematioo II, of which, only a brief notico 
will be introduced.r-lQf these oifs several important localities have 
been long known aad resorted to, but their quantity is by no means 
as abundant in this as in sonao of the superior formations. In the 
northern and middle connties, they either have been or still are, 
wrought near Strasbug, FOrt Republic, Luray, Mossy Creek, fcc; 
and farther south at Graham's furnace, and several minor establish- 
ments. The mines near.Liiray, from which ore is procured for the 
Isabella furnace, are situated about two miles west of the Blue 
Ridge, and within the copfilies of the limestone, although none of 
this rock appears either west of them or towards the Ridge. 

The beds of ore ocGi||r in dsy, and only occasionally at the bot- 
tom of the lowest bed is the rock exposed. These b^ are not 
strata interposed between layers of limestone, and ootemporary 
with them, but rather localeild irregular deposits, formed at a Uter 
date in the clefts or oaivities of the calcaxedus rock, and such in 
general appears to be.thlc'ClMncter of the ores of this formation 
throughout the Valley. • At the mines in question, the ore is mostly 
in a granular sute, sl^^y coherent, of a reddish brown color, 
and after being carted to the furnace resembles a heap of reddish 
earth. In other parts of the deposit it is quite solid, and is ex^ 
tracted \fi masses of soeie sise. When broken, they somewhat re* 
semble brmatitic cse, aad contain much ochreous oxide. For 
their composition, I would refer to a future section of this report. 

A similar ore, highly esteemed for the metal it yields, is found 
on Moi^y Creek, in Rockinghsm county, under like circumstances 
to those above described, J4)d again occurs contiguous to a part of 
the trap dyke before refoied to. 

Of the various localities in this portion of the Valley and thence 
to the southwest no particular description is necessary at present. 
I will merely add, that they have been met with in Botetourt, 
Floyd, Montgomery, &c., and that in the most southern coimties 
the extent of the deposit as mentioned in my last year's report is 
very great! In most cases the limestone contiguous to the ore is 
cherty or flinty, and sometimes the adjacent rock is chert 
itself." [16^1838.] 

"Of the mineral contents of this formation (III), iron ore is by far 
the most important, and the only one I propose noticing at pres* 
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limit of the |fonnation (HI), and within a short distance of the 
lower bands of formation IV. As occurring in the Big Fort Valley 
of the Massanutton Mounta[n, and ,on the slope of Caldwell's 
Mountain, near the Catawba Iron-works, it presents itself in beds 
of great thickness and length. In the former case, throughout 
nearly the whole length of the Valley to its termination near Stras- 
bnrg, traccs'of the ore may be found, while at Blackford's mines, 
where it|^has been extensively excavated for the use of a furnace 
near at hand, it presents a spectacle truly imposing, from the mag- 
nitude of the deposit in which the workings are carried on. Ai 
the latter place, the seam of ore gradually sloping up the mountain 
as it proceeds south, may be traced for perhaps 6 miles with but 
little interruption. 

These ores are the hydrated peroxide, generally dark brown, 
either cellular or compact, mammillary, and often shewing a play 
of colors. They are usually a little tainted with manganese, and 
furnish a brittle metal, which yet is held in high repute." [18-1838.] 

"In both these valleys {Big and Little Fort of Massanuttons) 
iron ore occurs in great abundance, not only in connection with 
in, as already described, but with V, and is procured from both 
these formations'to supply the two furnaces of Dr. Blackford and 
Mr. Buck, erected in the neighborhood. The ore from V is found 
to be peculiarly rich and valuable, and may be traced for several 
miles. Manganese also occurs abundandy in the Little Fort 
Valley. Viewing the abundance and excellence of its ores, and the 
facilities of transportation which it is hoped will ere long be af- 
forded this part of the state, this mountain region would seem to 
be destined, at no remote day, to become a busy scene of manu- 
facturing enterprise." [18-1838.] 

"In Purgatory Mountain and for some distance towards the 
south the summit of the mountain presents the upper slates of III. 
with a small and broken remnant of the lowest band of IV, and il 
is at the junction of the two that exist those ample beds of iron ore, 
from which the Etna and Retreat furnaces were formerly sup- 
plied. Of the extent of the deposits of iron ore above referred to, 
^ also those situated under similar geological circumstances on the 
west and east flanks of the mountain, the most ample evidence has 
been procured.ftAt the upper bank, before alluded to, the whole 
top of the mountain appears to be composed of it, and in numer- 
ous other places near the junction of formations III and IV, indi- 
cations of large deposits are to be met with." [19-1838.]— [See cora- 
ments of Prof. Campbell on this statement, page 156 of The Vir- 
ginias, and section of Purgatory Mtn.] 

"In both the Draper's and Lick ranges iron ore occurs at the 
junction of III and IV, with every indication of being in valuable 
amount. A locality especially deserving of notice is met with on 
the side of the peak in ascending from Peak Creek towards the 
summit. The ore displays itself in a massive bed at or near 
the commencement of IV, and is of highly promising qual- 
ity." [20-1838.] 

"Oxide of iron" is mentioned as one of the ingredients of No. 
iriimestones in numerous analyses of those rocks. [34-18-1838.] 

Analyses of iron ores from formations No. II and No- III are 
given, pages 30 and 31 report of 1838, as follows :— 



0. 1 — "Iron ore, ore mile west of Lexington, Rockbridge coun- 
ty. Color ochreous oh the exterior, dark lilac brown wilhtn; text- 
ure very close grained, cellular." 

No. 3— "Iron ore Limestone Hill, near N. end of Short Hill, 

td contiguous to' Buffalo Creek. Color light brownish yellow; 
texfjre earthy, porous." 

No. 4— "Iron ore neat Reed Creek, Wythe county— Graham'i 
furnace. Honcy-corab ore. Color light brown, inclining to orange j 
texture fine grained; structure cavernous." 

From Formation No. Ill, 

No. 5— "Iron ore, Blackford's mine, west side of Big Fort Val- 
ley, Massanutton Mountain. Color dark brown; texture compact; 
■Iructure largely cavernous, the ihollows frequently filled with 
vhilc siliceous clay, surface sometimes mammillary, often irides- 
cent or havinga rainbow coloring." 

No. 6 — "Iron ore. Little Fort Valley, Massanutton Mta, Color 
dark brown ; texture fine grained, generally quite compact, but * 

metimes cellular." 

No. 7 — "Iron ore, top of Purgatory Mountain,^ near Ketrest 
furnace. Color dark brown; texture porous and cavernous, iba 
cavities occasionally filled with siliceous clay." 

No. 8 — "Iron ore same locality. Color dark chestnut, nearly 
black ; texture fine grained, somewhat cavernous." 

No. 9 — "Iron ore, east side of Crawford's Mountain, near Ca- 
tawba furnace. ^Color dark chestnut brown ; texture fine grained, 
cellular, the interior of the cells being often coated with black 
velvet-like films." 

No. 10 — ''Iron ore, same locality, more cellular variety." 

Many analyses of the limestones of No. II and No. Ill arc given 
on pages 109-112 of report of 1840, and "oxide of iron" is named 

one of the ingredients in them. 

Analyses of iron ores from formation No. II are given, pages 
118-119, 1840, as follows: 
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No. 1— "Iron ore from Blackford's bank, Page county, 
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o. I — "Iron ore from Cedar Creek Works, 3 mites from Russell 
C. H. Structure hematitic, cellular; brown black, interior of 
cells lined with a dull brown oxide." 

No. a — "From near Mdler's, now Kenagay's Iron furnace. 
Mossy Creek, Augusta county. J^Structure cellular, cells ochre- 
ous, compact, fine-grained, semi -crystal line ; color chestnut 
brown, bright," 

No. 3 — "Iron ore from Silver Creek, used at Kenagay's furnace. 
Structure compact, fine grained,'surface smooth ; color dark 
reddish hrown." 

No. 4 — "Iron ore from Wythe county, base of Iron Mountain. 
Structure cellular ; color dark dull chestnut brown, semi- 
crystalline, ' ' 

6. Tie Silurian Iron Ores of Virginia, aad Wert Vi^lnia.— These 
are the ores found tn or associated with formations IV (sa. Medi- 
na), V (sb. Clinton, 5c. Niagara and 6. Salina), VI (7. Lower Hel- 
■ierberg), and VII (8. Oriskany), the rocks that form the Silurian 
'eneral group of the Paleozoic system,— those embraced in the 
"Upper Silurian" area of the Geological Map of the Virginias 
See June No.), that colored a dark brown. They are confined to 
the .\palachian division of Virginia and West Virginia, that of 
parallel mountain ranges, and to the detached and broken mount- 
lin ranges of the same kind found in the Great Valley. This is 
jne of the most, if not the most, important and valuable of the 
ron-b;ar:ng groups of these states. An inspection of the Geolog- 
cal Map shows that the Silurian (Upper) rogks are disposed in aa 
CoifTuivte OH F*o> >M> 
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The University of Virginia— how it proposes to aid 
development in Virginia and the Sonth. 



WrlUen for TEX YiBOXiaAB. 



By the Bectob, the Hon. A. H. H. Stuabt. 

Maj. Jed. Hotchkiss, Editor: — 

The important service which your journal ha,^ rendered to 
the states of Virginia and West Virginia, in making the pub- 
lic acquainted with their vast mineral resources, merits, and 
doubtless will receive, the grateful acknowledgments of their 
people.— In view of this fact, it seems to me that your journal 
is the appropriate medium through which the people should 
be informed of the efforts which are now being made by the 
Kector and Visitors of the University of Virginia towards the 
same object. 

The enlightened liberality of the late W. Lewis Brooks, of 
Kochester, New York, in establishing, at the University, a 
splendid museum of natural history, at a cost of about $70,000, 
and the generous donation, by Mr. W. W. Corcoran, of $50,- 
000, to endow a professorship of Natural History, in connection 
with that museum, have created new relations between the Uni- 
versity and the industrial interests and natural resources of the 
commonwealth. 

In former years the system of instruction in the University 
was shaped, mainly, with a view to the education of accom- 
plished scholars, in the departments of classics and njathemat- 
ics, modem languages and literature, and the preparation of 
young men for what are ordinarily called the learned professr 
ions. 

The changes which the last two decades have wrought \1t 
our political, social and industrial systems have rendered a 
change necessary in our course of instruction, whereby more 
prominence shall be given to those branches of study connect- 
ed with the development of our mining, agricultural and man- 
ufacturing interests. The Rector and Visitors of the Universi- 
ty, recognizing this important fact, wisely determined, a year 
a>50, to avail themselves ot the new Professorship endowed by 
Mr. Corcoran to meet, to some extent, this requirement. They 
selected, to fill the new chair. Professor Wm. M. Fontaine, a 
gentleman of national reputation as a geologist and mineralo- 
gist, and they have instructed him to make the new school, 
mainly, a school of geology and mineralogy. Their princpal 
object in so doing was to contribute, as far as possible, to the 
speedy development of the mineral wealth of Virginia and the 
neighboring states, by educating a class of young men who 
would be competent to explore the hidden mineral resources 
of our countiy, its iron and other ores, coals, slates, building- 
stones, clays and other natural deposits which may be made 
the sources of wealth and prosperity. — Another purpose was 
to open to the educated youn^ men of the country a new, hon- 
orable and profitable occupation, as mining engineers, miner- 
alogists and practical explorers and miners. 

ftof. Fontaine has. therefore been instructed not only, to 
teach geology and mineralogy in their theoretical and scientific 
aspects, but to take his classes into the field and afford them 
the advantages of practical instruction and observation, where- 
by they may obtain a familiar acquaintance with all the pro- 
cesses Dy which mineral substances are discovered, developed 
and made to possess commercial value. — By the present r^u- 
lations of the University the course of theoretical instruction 
commences on the 15th day of October in each year and is 
continued by lectures, illustrated by reference to specimens 
collected in the museum and by parallel reading up to the 15th 
day of April in each year. At that date the Professor and 
his students are expected to commence active operations in 
the field, which will continue until the close of the session, on 
the 30th of June. During this latter period it is expected 
that many portions of the state will be carefully examined and 



oral instruction given to the pupils explanatory of the geolog- 
ical structure and the indicia which point to the depositis of 
different minerals. 

By this system of instruction it is hoped, and confidently 
believed,, that in a few years a number ot voun^ men will tie 
sufficiently instructed to pursue, successfully, investigations 
on their own account and tnereby obtain honorable and lucra- 
tive employment as practical geologists and mining engineers. 
In a country like ours, which abounds in so many natural re- 
sources, a youn^ man possessing such knowledge as he can ac- 
quire by a years stuoy under the instruction of Prof Fon- 
taine could hardly fail to obtain profitable employment. 

The professions ot law and medicine are now filled to reple- 
tion, while this new and interesting field of employment is 
comparatively unoccupied. In illustration of this fact I need 
only refer to the catalogue of the University, from which it 
appears that there are 117 students in the law school, 57 in 
the medical class, while only 8 have matriculated in the school 
of natural history. 

This condition of things is greatly to be regretted. A ^oung 
man entering a profession has a long period of probation to 
pass through before he can reasonably expect to earn more 
than a bare subsistence, while one properly instructed in min- 
eralogy and mining can hardly fail to obtain profitable em- 
ployment in any of our mining districts, and if he chooses to 
go the Pacific States, or those bordering on the Rocky Mount- 
ains, may reasonably expect, in a few years, to acquire a com- 
petency, if not a fortune. 

The Virginias are destined, at no distant day, to become the 
theatre of immense mining operations, and there must inevit- 
ably be an active demand for the services of those who possess 
thereauisite skill in these branches of knowledge. The Beo- 
tor ana Visitors of the University have, therefore, felt it to be 
their duty to employ all the means at their disposal to supplv v 
this demand by turning out annually a class of thoroughly ed- 
ucated young men, familiar with these subjects. 

It is much to be r^retted that the people of Virginia and 
her sister states of the South do not yet seem* to have properly 
appreciated this sort of instruction. They still seem disposed 
to run along in the old ruts, foreetting that the days of subtle 
theory and dreamy speculation have passed away and that the 
present generation need a more practical education, one that 
will quaufy them to deal successfully with physical and mate- 
rial facts. 

Your widely circulated journal seems to ofier a channel 
through which the people may be made acquainted with the 
actual condition of tnings, and I therefore avail myself of it to 
appeal to parents and to enterprising and vigorous young men, 
who have vim and energy enough to think and act for themselves, 
to lose no time in availing themselves of the opportunities to 
obtain useful and profitable knowledge in these branches cf 
phy^cal science, which is offered to them by the University. 
Almost every range of our mountains is pregnant with miner* 
al deposits of some kind and we hutily take up a newspaper 
without seeing a notice of some new discoveiy of ores, clays, 
marbles and other mineral substances which, if we had had 
among us a class of educated geologists and metallurgists, 
would long since have been disclose and made to furnish 
profitable employment to the labor of our people. 

I write this article in the hope of arresting the attention of 
the young men, especially of V irginia and West Virginia, and 
inducing them to Qualify themselves for the great field of 0{.* 
eration which lies oefore them in the immediate fnture. Now, 
if we want an examination made of our mineral resources, we 
are, in the main, compelled to seek for competent experts in 
other states ; men who, while they are competent enough in 
their own states, are not familiar with the geological conditions 
of ours. This is a reproach to our people. It is one that 
should be promptly removed. If we had out a single man in 
each county who was a competent geologist and mineralogist, 
the pecuniary snd industrial condition of our state would be 
revolutionized before the close of another decade. The Uni- 
versity of Virginia now opens her doors and invites the young 
men of the commonweal tn to avail themselves of the theoret- 
ical and practical instruction which she is prepared to offer 
them, that they may become leaders in this great era of mate- 
rial development that is now dawning upon us. 

Alex. H. H. Stuabt. 
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The Oxford Ochre Co. — One of the importaut and grow- 
ing industries of the present is the mining and manufacture of 
ochre to meet the large and constantly increasing demand for 
the paints of many colors that are everywhere in use. Hear- 
ing that one of the best ochres in the markets of the country 
came from Page county, Va., the Editor of The Virginias 
recently sought out and visited the beds and mill from which 
that article came, — those of the '^Oxford Ochre Co." on the 
line of the Shenandoah Valley KK., where it crosses Stony 
Run, near the western base of the Western Blue Ridge and 
not far from the little villages of Iloneyville, Marksville and 
Alma. The company is a Michigan one, having its head 
quarters at Detroit where livet^ G. S. Foote, its President; the 
mining, manufacturing and sending to market of the ochre are 
in charge of 0. B. Foote, the fion of the President, as Manager, 
who resides near the beds and works, whom we found a prompt 
and well informed business man and a communicative and 
courteous gentleman. 

Thift company takes its name froni one in England that 
furnishes a well known ochre. It began here in June, 1876, 
by purchasing some 3i) acres of land on Stony Creek (which 
runs into the South Fork of the Shenandoah near Alma), the 
waters of which had exposed tlie ochre beds in its somewhat 
bluffy banks ; souje 20 acres more were purchased subsequent- 
ly. The necessary buildings rccjuired — a store room and 
office, a few frames on which to dry the ochreous clay after it 
is dug, some sheds under which to pile the dried clay, a build- 
ing for a common mill with ordinary buhr-stones and a porta- 
ble engine to drive it — were soon erected. In 1876, 200 tons 
of ground ochre were sent to market ; '550 were sent in 1877 
and since then about 1,000 tons a vear, sendinfj 18 miles bv 

^''agons to the Valley RR. of the B. & O. at New Market; 
ereafter they will ship by the Shenandoah Valley RR., saving 
some $4 per ton in the cost of transportation and enabling 
them to do a greatly increased business. 

This ochre bed is in the iron-bearing shales of Formation 
No. I, the Primordial, occupying a defined position, and as 
that formation has a remarkable development all along the 
western base of the Blue Ridge in Va., nearly 800 miles, we 
may confidently look for a large increase in this business here, 
now that the Shenandoah Valley and other railways are open- 
ing this mineral belt to development, — in fact we know a 
number of localities where excellent beds of ochre are 
now exposed. 

Copper. — The Copper Knob Mining Co. of N. C. had ^23.250 
of cash receipts in Sept. and Oct., 1880, its expenditures, includ- 
ing a dividend on its stock were Ji 1,787 for the same period. — 
The Virginia copper mines, in the same Blue Ridge belt as the 
Ore Knob of N. C., are just now attracting considerable attention 
and there is some prospect of active operations all along this rich 
cupriferous belt. The old partially exposed outcrops near Milford, 
on the S. V. RR., in Warren Co., have lately been examined by a 
mining engineer and it is probable that considerable explorations 
will be made to fully test their value. — Parties are at work ex- 
ploring the copper veins near Linden, Warren, Co., on the 
Manassas Branch of the Va. Midland. 

Recent Land Sales in Va. — The Lynn 100 A. farm, near 
Bloomfield, Loudoun Co.. for ^,000. — The 'Towell farm," near 
Sinckersvilie, Loudoun Co , 300 A. for $15,350, $10,000 of it 
**down.** — The ** Berry man" farm of 200 A. near Rappahannock 
Station, P'auquicr Co., for $4,000; the purchaser, Mr. Hoffman, 
is from The Valley ; he proposes to raise sheep. — The **Kyger" 
farm, 8 miles S. E. of Harrisonburg, Rockingham Co., 200 A. at 
$33,855 per A. — Ten conveyances for land were recorded in War- 
ren Co., between its Oct. and Nov. courts. — Twelve deeds for real 
estate were recorded in Alleghany Co. between the Oct. and Nov. 
courts. — In Augusta county 26 deeds were recorded between the 
Oct. and Nov. courts. — Everywhere there is a marked activity in 
real estate and an appreciation of values. 

Marl as a Blast Furnace Flux. — At the Amherst Furnace on 
James River, Amherst county, Va., travertine or deposit marl 
from the Great Limestone Valley, is now and has been for some 
time the only flux used. The Messrs. Jordan, the operators of the 
furnace, consider it a better flux than any limestone they can get, 
because it is, by analysis, equally pure, much more cheaply mined, 
and is ready for use without breaking. They obtain it from Ham- 
ilton's marl bank, on the canal, in Rockbridge county, 23 miles 
from the furnace, paying i2V^ cts a ton royalty and 12)^ cts. a 
ton for digging. 



The Chesapeake ft Ohio R'y is now adding 13 new stalls to its 
round-house at Huntington, W. Va., more than doubling the pres- 
ent capacity ; a new blacksmith shop, 80 by 160 ft., is also to be 
built at once ; the old shop is to be used for a boiler shop and the 
machine shop is to be extended 75 ft. . Such is the urgency for 
the construction of these buildings a part of the bricks to be used 
will be brought from Richmond, Va., 420 miles. These additions 
are for the accommodation of the Lexington & Big Sandy RR., 
which will be run in connection with the C. &. O. — The Lexing- 
ton & Big Sandy RR. has leased from the C & O. the track from 
Huntington to the Big Sandy, and November 2nd its trains began 
to run from Huntington to Ashland, 16 miles, in connection with 
those of the C. & O. — Surveying parties in charge of Maj. McKen- 
dree, took the field, the last week in October, to survey ihe New- 
port's-news extension. 

The Chesapeake & Ohio a Trans-Continental Line.— A late 
Norfolk Vir^nian has a long article recalling the contest over the 
Texas- Pacific road bill, which, mainly by the efforts of Hon. John 
W. Johnston of Virginia, in the United States Senate, will be a 
Southern road, eventually finding its terminus at Memphis, and 
showing that the Chesapeake & Ohio will be the extension of that 
railway to the Atlantic seaboard, and not only that, but will also 
form the same extension for the Central Pacific, since the chief 
parties interested control all three of these roads. 

The Elizabeth-City & Norfolk RR., extending from Berkley, 
a suburb of Norfolk, Va., to Elizabeth-City, N, C, 43 miles, has 
been graded and track- laying is going on from each end. It is 
expected this road will be in operation in about two months. It 
passes through the fine timber region adjacent to the Great Dfsmal 
Swamp, and it is said a large colony of Maine and Pennsylvania 
lumbermen will be located on its line. This railway connects 
Norfolk with the fine fish, cotton, lumber, naval stores, etc., country 
around Albemarle Sound. 

The Washington City & St. Louis N.-G. RR. is again attract- 
ing attention ; its President, Mr. J. W. F. Allemong, of Bridge- 
water, Va. , has recently returned from interviewing capitalists in 
New York, and he is of opinion that when he is ready to submit a 
report on the resources of the country it will traverse, there will be 
no difficulty in selling its construction bonds. It is the intention 
of this company to very soon complete the partially conBtructed 
portion of its line between Harrisonburg and Elkton (Conrad's 
Store), and so make a connection between the Valley RR. and the 
Shenandoah Valley RR., and. also to finish the road from Harri- 
sonburg westward towards Monterey. The regions this road will 
traverse abound in resources of many kinds. 

The Richmond, Fredericksburg & Potomac RR./ during the 
fiscal year ending September 30th, 18S0, had {330,361.80 of gross 
revenue; its expenses for transportation, etc., were {174,642.97, 
leaving a net revenue of {155,718.83, an increase of {662.49 ^^^^ 
that of the previous year. After paying its interest account, it had 
left a net profit of {53,006.77, against {48,863.33 last year. Many 
improvements to its property were made during the year ; one- 
third of its track is now steel. The increase in through freights 
was over 30 per cent., and for the first time the receipts from 
^'through** exceeded those from **locar* freights. Passengers paid 
an average of 3 41 cts. per mile and freight one of 2.21 cts. per mile. 

The Virginia Midland RR. — A big plow, the beam 20 ft. long 
and other parts proportionately large, and that can make a 2-feet 
deep furrow, has been made for this RR. by the Watt Plow Co., 
of Richmond. It is to be used in ditching alongside the track 
and be drawn by a locomotive. Time, money, and labor are ex- 
pected to be saved by it. — The Advance, 

The Atlantic, Mississippi & Ohio RR. is now advertised to be 
sold as whole and with all its appurtenances, at the Custom-house, 
Richmond, Va., February 10th, 1881. 



Hoop-POLES, a half million in number, are wanted^ by H. J. Skin* 
ner at Ronceverte, W. Va., on the C. & O. R'y. 
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irregular, curved aod fragmentary belt having the same general di- 
rection as the boundary between Virginia and West Virginia, 
widest in the northeast and wasting away to a few narrow strips in 
the southwest. The distribution of these rocks on the map showi, 
where these ores may be tound. 

In Formation No. IV. — "An iron ore is frequently associated 
with the more slaty alrata of IV, and is of almost invariable occur 
lence in connection with the ponderous brown sandstone (Medi 
na) which forms the boundary between this and the next superior 
member of the series." [18-1837.} 

"Valuable beds of iron ore occur in the upper part of this grotii^ 
(No. IV), associated with the ferruginous and shaly rocks." 
[7-1838.] 

In Formation No. V. — Among the Massanutton Mountains 
"an ore of still superior quality, associated with the red 
and variegated shales (V), higher up in the geological se- 
ries, has been discovered in many parts of the Big and 
Little Fort valleys, exposed in layers; which from the ex- 
tent of the line of their outcrop, are probably continuously aa«o- 
ciated with the strata to which they appertain." [9-1837.] 

Red-shale iron ores of No. V (Clinton). — "Among the facts o) 
economical interest developed in the course of these researches, 
may be mentioned the determination of the almost uniform occur 
rence of a peculiarly valuable description of iron ore in connection 
with a certain member of our series of roclcs, frequently displayed 
for great distances along the sides and summits of the ridges In 
this region. This ore presents itself in layers arranged paralle 
with each oiher, and separated by thin strata of a reddish shale 
Though rarely occurring in single beds of great thickness, tbt 
multiplication of small seams, exhibited at numerous points, indi- 
cate the abundance in which it might be procured, while the fria 
ble and yielding condition of the enclosing material would greall) 
facilitate its removal from the places in which it is imbedded. Ir 
the Knobly, New Creek, Patterson's Creek, Capon, North Foik, 
Props' Gap, South Branch, Warm Spring, Bull-pasture and Back 
Creek mountains, and in fact a great majority of the more consid- 
erable ridges of this region, the presence of this ore has been rec- 
ognized — either at isolated points or continuously for a length ol 
several miles, exhibiting in all cases the same associated shales, and 
occupying an invariable station in the geological series. Of tlit 
extraordinary value of this ore, the experience of the furnaces ir. 
Pennsylvania, where it hus recently been brought into use, fumi&h 
es the most conclusive evidence. And since the discovery of its 
admirable adaptation for the furnace, it has been keenly sought af 
ter, and thin seams, which if of adiSerent material, would from 
their thinnes* have remained unnoticed, have not only been dili- 
gently but profitably worked. In alluding to this important fact, 
the board will permit me 10 say, that it is not a little gratifying to 
me to reach a result in illustration of the advantages of the mode of 
research which has been pursued and of the utility of that systematic 
delineation of the strata, which it is hoped, will form one of the 
crowning works of the survey." — In the same connection mention 
is made of the fact that,t he limestones of the next higher formation, 
No. VI, "occur in immctliatc contiguity with these red shales." 

[■.-183;.] 

"From the general aniformity with which particular ores or Oth- 
er useful minerals are associated with particular members of the se- 
ries or rocks, as alre^y illustrated in the case of the valuable iron 
ore of Hampshire, Hardy, Pendleton and other counties, it must 
be apparent that in tracing any individual rock throughout its 
course, and much more in developing the general order in which 
the strata arc arranged, results of the highest utility are disclosed, 
illustrating equally the resources of all parts of the«region investi- 
gated, and furnishing the only sale guide to the more minute ex- 
aminations which are to form the basis of ..idividual enterprise." 
[11-1837-] 

Red-shale iron ores of V (Clintonj. — "As already indicated, 
these shales (of V), are the repository of the very valuable form ol 
iron ore previously mentioned. From its occurrence in thin beds, , 



interstratified with the calcareous shales, and from its being usually 
filled with impressions or hollow casts of shells and other organic 
remains, and from its resemblance to a dark brown fossiliferoui 
slate or sandstone, it admits of being very readily identified, even 
by those but Utile accustomed to the examioation of minerals. So 
uniform appears to be the association of this ore with the present 
member (No. V) of our series, that besides being exposed in most 
of the ridges of Hampshire, Hardy, Bath, &c,, a.s formerly stated, 
it is exhibited at many points in the valleys of the Massanutton, 
where these shales are brought to light. The observations already 
made upon the economical importance of this ore, will, it is hoped, 
invite attention to it, and the above descriptive remarks, in regard 
to its form and geological relations, may prove useful in aiding its 
development." [19-1837.] 

"Associated with these shales (ofV) occurs the remarkable fossil- 
iferous calcareous iron ore referred to in the report of last year. 
This, from its striking [jcculiarities, would of itself suffice to iden- 
tify the present group were it marked by less distinct characters in 
other respects." [7-1838.] 

In the Big Fort Valley of the Massanuttons, on its western side, 
"apparently dipping beneath the limestone, are dark slates of for- 
mation VIII. — beneath which, a little to the west, occurs a small 
band of formation VI., the intervening VII., if any present, being 
concealed." Next come the red shales and accompanying iron ore* 
of V. — and these rest on IV., forming the eastern slope of Kell's 
.Mountain." [1S-1S38.] 

The Little North Mountain from the Potomac to near Jennings' 
Gap. — "In general the thickness of V, VI and VII, as included in 
the structure of this mountain, though extremely variable, is much 
less considerable than in the ridges lying towards the west. The 
same is also true of IV, though not without important local excep- 
tions. E.vtensive beds of iron ore, such as accompany these 
formations, when of greater thickness are not therefore to be look- 
ed for generally in the strata of this mountain." [10-1838-] 

"South of Jennings' Gap it assumes a new structure in which an 
irregular syuclinal trough of IV makes its appearance upon the 
mountain top, the western rim of which suddenly bent down into 
a steep west dip lorms the western slope of the mountain. Here 
IV as well 3S the superior formations has become more massive, so 
that in the double, as this synclinal trough is called, as well as near 
[he western flank of the mountain extensive and valuable beds of 
iron have been found associated with IV., V. and VII- " [20-1838.] 

In the report for 1838, page 29, mention is made of "the dis- 
covery of the fossili/trous and calcareous iron ore associated with 
formation V." the previous year. 

Analyses (f iron ores from Formation V. were given in the re- 
port for 1838, p. 31, as follows ; — 



>D dT V, cniK 



\\- ^"^l! 



Inohly M 



lide^ pAddyiDWi. Gap . . 



n 



1 "Iron ore west side of Knobly Mountain, near Paddytown gap, 
Hampshire county. Color brownish red. texture soft and argilla- 
ceous, structure slaty, apparently composed of minute scales con- 
taining flat fossil impressions." " 

a. "Iron ore south side of Powell's Ridge, near the Fish-hook- 
Color glossy reddish brown, texture soft scaly, structure laminated, 
arising from the multitude of flat fossil impressions." 

Analyses of iron ores from formation V. were given in the report 
for 1840, p. 119, as follows; — 






lioa ore from Poor Valley Ridge, near Cumberland Gap. 
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Structure ilxy, Ixminated, ro«ilifcrous, color rich brown with a 
Kmi-DietAllic lustrCi sriiing from the micaceoui character of the 
fowil casts which cover the surface." It contains trace* of oxide 
of manganese and of magnesia. 

"i. From the Blooming,(Bloomary)southof road on western side 
Capon Mountain. Structure cellular, cells lined with hematite 
color dark chestnut brown," 

Formation No. Vt. — In the analyses of th* limestones of this 
formation (Lower Helderberg) given on page 147, report of 1839, 
"oxide of iron" is mentioned as a component. 

Fermalion No. VJI. — "Iron ores ^milar to ihote of the Valley, 
Abound on the flanks of the mountains where the linustone occurs, 
and many successful furnaces are supplied from this source. At 
Jordan's Furnace (Lucy Selinaj, near the Mill Mountain, castings 
of a very superior quality are made from a hetnaiite procured in 
the neighborhood of Brushy Ridge ; and at no great distance above, 
on Jackson's River, (he enormous water power which is here giv- 
en by the torrent as it makes its way through the Rich Patch 
Mountain, is in part applied to give action lo the machinery of a 
large and successful forge. Facis of this kind, though new to very 
few, are calculated lo iix our attention upon the great resources in 
materials and motive power which these wild districtsofthemount- 
ains possess, and thence to illustrate the public advantages which 
are at some future day to flow from the establishment of proper fa- 
cilities of communication with them, and the direction of wealth 
and enterprise to the practical development of the riches which they 
contain." [41-1835.] 

"An iron ore has been found in various places in connection 
with these strata, but of its extent and probable value, I am not yet 
prepared to speak." [30--1837.] 

"Towards its upper boundary it (No. VII) has generally more 
i}r less of a ferruginous stain. Indeed this part of it, throughout 
A large portion of the Apalachian region, is the repository of con- 
tinuous beds of iron ore of immense extent, which often replace 
the sandstone for a great depth." [7-1838.] 

"The minute investigation of the geological position, as well as 
the extent of the ores in question, aealousty prosetuted during the 
last year, has brought to light the important fact that throughout 
a large portion of the middle district of the Apalachian lone, as 
well as in various parts of its two other subdivisions, the most 
abundant, continuous and valuable deposits of this material, are to 
be found in formation VII., the coarse sandstone near its upper 
boundary being frequently repUced by ore for a great thickness, 
and over a wide extent." [38—1838.] 

"These as already stated, are the moat abundant ores in the 
mountainous parts of the middle dbtrict, being exposed almost in 
every ridge of which this formation composes a part. In the Big 
and Little North monntains, Brown's Hill, Tower Hill, Back 
Creek Mountain, Brushy Hill, Bigg's Uon&tain, Allen's Mountain, 
Potts' Creek Mountain, Rich Patcb Mountain, Bratton's Mount- 
ain, Mill Mountain, &c., &c., thoe om are almost invariably to 
be found replacing the upper strata of VII., and often of enormous 
thickness. Of the numerous analyses already made of them, two 
only will be here subjoined, as examples of their composition gen- 
erally." [32-1838.] 

The following analyses of ores fro« No. V. are given on page 
^a, report of 1838; — 
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. Iron ore, Bath furnace, east side of Bratton's Mt. and south 
of Calf Pasture river. Color chestnut brown, texture compact, 
structure crystalline and fibroos." 

"2. Iron ore. Brushy Hill, Alleghany county, Jordan's mine. 
Color delicate purplish brown, texture very compact, structure cav- 
ernous and cellular, form tending to nodular." 



7. Tbe DeTonlan Iron Orea of Virginia & West Virginia.— 
These are the ores found in Formation No. VIII. — 10 a. Marcellus, 
to b. Hamilton, 10 c. Genesee, 11 a. Portage, and ti b. Chemung, 
of the New York Survey, — and in Formation No, IX. — 13. Cats- 
kill of N. V. Survey, — those that form the Devonian general group 
of the rocks ; their areas are shown in light brown on the Geolog- 
ical Map (See June No.) Intermingled with those of the upper Si- 
lurian, Carboniferous Limestone and Coal Measures groups in an 
irregular central belt, through West Virginia and Virginia, widely 
expanded in the northeast but contracted and wasted in the south- 
west. So far this has proven the least productive in iron ores of 
any of the Paleozoic groups of rocks in the Virginias, although one 
of the thickest and most widely distributed of the groups of that 
system and evtrywhere highly ferruginous; ail the springs that 
flow from it, especially from No. VIII, are more or less chalybeate . 
in character, and nodules and small "pockets" of iron ore are 
found in all portions of its mass. In Pennsylvania VIII is one of 
the important iron-bearing rocks. 

Formation No. VIII. — Rogers divided this formation into three 
members; the upper one he named "the ochreous portion of No. 
VIII," because of "the rusty or ochreous staining of its weathered 
surfaces." [31-1837,] 

"The presence of iron pyrites in nodules, generally of a spheroid- 
al form, or in a disseminated slate, especially in the lowest of the 

ibdivisions above described, favors the disintegration of the rock, 
gives rise to the incrustations of alum, copperas and gypsum, with 
which its exposed surface is usually overspread, and imparts to the 
springs arising in it, that sulphureous and chalybeate impregnation 
for which they arc generally remarked." [21 -1S37.] 

"Iron ore and manganese are met with in these rocks." 
[33-1837.] 

In the report for 1838, page 7, the "upper or ochreous slate" of 
VIII. is again mentioned ; and the statement made that "in the 
lower part of this formation are found found copperas and alum 
shales and an inferior variety of iron ore." 

Formation No. IX. — "Impure iron ore occurs in this member 
of the series, but In such small deposits and so rarely as to possess 
little or no economical interest." [8--1838.] 
(To BE Continued. J 



The Commonwealth Mining Company of Tireinia, 

which has opened mines of epecular, magnetic, and l)n>wn 
hematite iron ores at Stapleton and Riverville, in Amherst 
conQty, and at Greenwaj, in Nelson county, Ta., on James 
River, again began the shipment of ore to the North on the 
22nd, eays Th^ Advance, of Lynchburg. This Company has 
Rccnmulated lai^e stocks of fine ore, at each of its three 
mines, which greatly interested the gentlemen that Vice- 
President Parsons lately took over the line of the R. & A. 
RR. — Col. Thomas Bnulap, the efBcient general manager of 
this Mining Company, in a letter transmitting his subscription 
to The Vieqiniab, writes : — "As a journalist of some twenty- 
five years experience, I can honestly call The Virginias the 
most valnable publication of its specialty that I know of. To 
me, as interested in developing the minerals of this section of 
Virginia, it ie worth fifty times the sabscription. I have al- 
ready obtained very valuable enformation from it. I wish yon 

all the succesBB you deserve." We have the promise of a 

paper on the modes of the occurrence of the ores, etc., in the 
mines of this company, from Prof. James P. Eimball, the 
eminent mining engineer and metallurgist of Bethlehem, Pa., 
who, as the mining engineer of this company, has spent much 
time in studying the mineral beds on the James ; we are sure 
our readers will look for this with great interest. 



Metkobolooioal. — During Oct. 18S0, at Richmond, Va., 
the rain-fall was 2.14 inches, it rained 3 times. The average 
temperature at sunrise was m''.i; the lowest temperature was 
36°, the highest 83°, The wind, at sunrise, was 18 times from 
the north quadrants, and 8 times from the south ones ; 3 times 
it was from the east and 2 from tlie west. — Riahmcnd 
Dispatch. 
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The MeBOzoic Formation in Vii^nia- 

By Oswald J. Heinbich, M. E. 



Comparing the results thus obtained at the Uichmond basin 
with the sections obtained in other parts of this State, but 
wMch unfortunately are not yet sufficiently veritied for publi- 
cation, or with those already published from other States, con- 
taining the extension of the Mesozoic belts of Virginia, we can 
trace more or less distinctly the same series of socceedinf: 
divisions, although they are sirmetimes partially obliterated 
by the changed aspect of material. Commencing at the 
Mesozoic formation of North Carolina, so ably deli neattd by 
Professor E. Eramons in his geological survey of th:it Pfjitc. 
we notice upon the Archtean rocks : ' 

f 1. Oonfflomerale fuoeeeded br/ the hwer sandaionei, gcncyruWy 
more red in color, probably 1,500 feet or more, but niaterinlly' 
thinning out northward. Conifers most common as t^ilicified: 
tmnks. Represeutei by groups I and II, Richmond weirtioii,; 
287 feet thick. 1 

2. Coal raeaaures. Gray and drab-colored sandstones, cuha- 1 
reous shales and slates, lead-colored and black, coal scamsJ 
strata containing iron halls (argillaceous Iron ore), vegetable , 
and animal remains, consisting of A'qaieeium, Vataniites,\ 
arenaceous and others, Eathena, and Cijthere^ remains of 
saurians and fish, 1,200 feet thick. Kepresented bygroii)>s| 
III, IV, and V, about 5S6 feet, of the Richmond section, cun-; 
taining Twniopteri^, Pecopteris, Tetragonolepis, juul lar;:('' 
saurian teeth, Clepayaaurvs or Beledon. 

3. Upper aand^itonea. Upper conglomerate in the luwor \<:\r\' 
of the formation, green and dark-colored slates, fonULtnin^;' 
cycads, ferns, and lycopodiacea, also, red and gray Ra[]d^tu[lL'l^, 
and maris, more or less mottled with green and wliiti', cuii 
taining Estheria. Represented by groups VI and VII, ul 
which 625 feet are developed in theBcction, contiiiniiiL' llsli- 
ecales, EvtJisria, and mostly obscure vegetable remains. 

The same observaiions seem to hold good in the Dan kjvr-r Ipj 
sin, in North Carolina, as well as in Virginia, and also in ilie 1\ao 
mac basin as far as it can be traced at the surface. 

Proceeding from the east across the latter basin, wc ni..iic<.' 
eometimes the lower conglomerate, as at Draneeville and other 
plscee, but invariably the red and brown sandstones and aJiitefc 
of the lower group, No. 11, followed by gray and nsh-t^olored 
as well as red sandstones, and calcareous shales, their position be- 
ing partially indicated by the remains of vegetable and ^iniinal 
origin, and their calcareous character. In consequeiuie, proba- 
bly, of the effect of igneous rocks predominatini; in tiiat 
section, we meet sometimes the conglomerate again upon the 
western margin. It has been known for many years that thcj 
Hesozoic sandstones of North Carolina, as well as Virginia, 
contain workable seams of coal of great economical value. < 
Questions of vital importance are, therefore: Wh^re is the. 
proper geological horison of these coal eeamnf Wil^ Che;/ o<ii:u>\ 
at a eomparatimly perminerU position in tke seriesf Ai-c //'(■</■ 
sometimes disguised hy being delenoratedf ! 

In regard to the State of Virginia, it was generally r-u|i[Kiseii 
and so stated, that the scams "f coal generally rested imim-ili- 
ately, npon, or only divided by a few feet of slate Irom, the 
older ArchEBan rocks forming the floor of the basin. AVhen 
the subdivisions of the North Carolina series had been laid 
down conclusively by Professor E. Emmons, it ■^as firmly 
established in that section of country that a considerable series 
of sedimentary strata, entirely wanting in Virginia, existed 
below 'he seams of coal. Explorers, therefore, naturally 
looked for the primary rocks as the most permanent landmark 
for the outcrop of the coal seams. Many a diaappointinent 
followed this universal conclusion, and even the coniiimit 
the coal seams in the Richmond basin was doubted. It 
no"" be seen with perfect clearness how that error occurred 
and was maintained for many years. It so happened that a 
number of the most valuable discoveries in the early mining 
in that section of country were upon points where the granite 
floor, previous to the deposition of the coal, had been carved 
oat at a very abrupt angle, Consei|ucntly. the aeanis of coal,, 
sometimes even at a very steep angle with the granite floor, 
were considered to conform in deposition with the granite. 
This error was still more persistently followed, because in 
many instances where even sedimentarv strata nnderlaid the' 



coal, they were frequently of the nature of sandstone, hardly 
distinguishable from true granite, except by diligent and 
trained observers. It being considered an establishetffact that 
no workable scams of coal existed below the main big seama 
[generally mined there, almost no sinking of shafts below' tbat 
! seam of coal was carried on, or the sinking was at least 
: invariably stopped as soon as a hard feldspatbic sandstone 
was encountered, which appeared to be granite to the nn- 
initiated eye. 

I The above explorations, therefore, establish the following 
very important points. 

j 1, At least five hundred and sixty feet of purely sedimentary 
rocks exist in the Mesozoic formation (at least in the Rich- 
mond basin) below the last coal seam, or nearly from ih.B 
bottom of the carbonaceous group. 

2. All the workable seams of coal are concentrated withlQ 
the central part of about one hundred feet of the carbonaceooa 
group, characterized, particularly at the top and bottom, by 
very coarse, hard sandstones, with highly fossiliferous slates 
below each of them, containing Equiseta and other vege- 
table impressions, fish-scales, Estheria, and limestone, in con-; 
cretions or small strata. 

3. A small seam of coal exists in the upper sandstone gronp. 

4. No tnie coat seam, only highly bituminous shales hare as 
yet been found in the strata below the carbonaceous gronp, 

5. Oil rocks exist above and below the carbonaceous di- 
vision, bnt are more numerous above. In this group may be- 

ilong the coke seam at Carbon Hill, 

In regard to disturbances which occurred subsequently to 
the deposition of the formation, we may say, that while in- 
Btanees of the kind are by no means wanting, still they are of 
far less magnitude than might be anticipated. 

The unevennesB of the floor of the Arehtean rocks, no donbt, 
first effected the deposits above, probably by subsiding, or even 
by the giving way of "the strata, in consequence of snrinkage. 
|Ti ese efl'ccta may be noticed in small anticlinal and syncliDal 
.rolls of the strata, as well as by limited shifting, principally 
.downwards. Two main directiona of disturbances may be 
; noticed : One, about parallel with the trend of the formation ; 
jthe other, and more important, oblique. The former frequently 
lexhibits dislocations of a few feet or more, but the strata al- 
most invariably recur regularly to the dip. The latter claea 
frequently produce disturbances of far more magnitude, pincb- 
ing strata often entirely out of existence. 

The former, therefore, may be due more to the effect of 
shrinkage, and a consequent slipping or bending of the npper 
strata. The latter, no doubt, are ot^en due to the influence of 
eruptive rocks, which more frequently cross the formation 
obliquely than parallel with the trend. The effects of these 
eruptive rocks in hardening those adjoining or crushing them 
into brecciated rocks, or debituminizing the carbonaceone 
strata, at least for a short distance, are frequently noticed. A 
remarkable instance of the latter was once visible at the Clover 
Hill mines, in the Richmond basin, where a dike of dolorite 
had penetrated the stratifi'catlon obliquely. 

In the slates above th6 coal the dike had (probably) pix>- 
duced a cavity of considerable magnitude, which was found 
to be completely lined with perfect crystals of calcite. The 
coal next to the dike was converted into a coke somewhat re- 
sembling artificial coke, bjt more compact. In about fifty feet 
or more the coal gradually increased in bituminous matter 
until it assumed its former state. 

IV. Fossil Remains of the Formaiion. 

Though not able to do justice to this subfect, I cannot paos " 
over.it entirelyi or refrain from mentioning at least such of the 
fossil remains as have been so far noticed in the strata. This 
is the more necessary as some of them appear to define certain 
geological horizons. 

Prof. W. B. Rogers, in his report to the Association of 
American Geologirits and Naturalists, in lS40-4a, in which he 
endeavored to define the geological age of the secondary 
sandstone- formation of Virginia, refers to the following 
fossil remains: 

1. liemains of Vegetable Origin. —Lguiselum edvmnaret 
E. arundinij'onne ; CalamUes arenaceitx, (J. planioostatvt ; 
T<miopierts viag^.i^foliai ; Peccpteris Whitbyensts, P. Mun- 
sieri, P. obi'i^'}'<ih'a(f); Lyopodites ttnchoUvs ; Zamitfa 
nht.i.oifoi:u.o. '/. M7,.-"-.,.,, .;. ^ ■_ 
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2. Remaineof Animal Origin.— ^es^ probably of Bau- a ifferent geological area, in wbich case it would seem to be 
riana. Fish-acaleB, probably of anew genus of A«toj?^^iM; I settled tbat the carbonit'erwuB and oleiferous groups represent 
P<Mt(fo»i»a (now generally recognized as A*/AeWa). .the Lettenkolile of the Trissaic. Bnt in the npper series of 

The fossil remains collected during the exploration above j rocks a subdivision may yet be found to exist when the fill! 
referrad to contain, aocording to the revised detemiination of series can be determined above the 1500 feet represented i» 
Prof. C. K Hall, Univeraity of Pennsylvania, the following ; the Midlothian series. 



1. Of Vegaiable Ori^jin. — Equiaetum Mongrotii (inteniat 
cylinder, formerly called C'tlamiUl, arenacetia) •, E. Oarimi- 
gtOMia (closely allied to E. Ifuseri); M. Mtmiiter\ E. Rogersii 
(in part) ; CaUmiUs Sv^kawii ; tubercles of Equieetwn. ; 
Schisoneura nteritmi ; cones of coniferous trees. 

2. Of Animal Orimn. — Estker'ia ovata and minvfi ; 
Gythere; Dictyopyge; yWrd^wWepw (whole specimen of fi=li, I il^j, Jeo. JforeuKiss: 



Commtmication from Hon. W. H. Buffaer, LL.D. 
Snpt of Fablio Instruction in Virginia. 

Lexihoton, Va., Oct. 30, 1880. 



vuious fragments of bonea and bony .plates, sea os, probably, j)^^ gi^_i !,„„ received the Oct. No. of The Viiioraiis, 
also Iragments 01 a tooth); OUfmjmur,!, or Belodim (large „j „,j j, ^jt,, g,^,, interest, as indeed I do every number, 
tooth); coprolites. . Prof. Campbell's article on Pnrgatory Mountain possesses 

In the variegated sha cs of the Potomac basin remains »i;re ^ ,,,„;■ „ie„tifio, as well as practical. He diffen BO 

found by the author, which seem to be the plates ot a sperus f„„dostly from our honored friend Prof. W. B. Rogers in his 
of ^J.W.fe» (according to Quenstcdt). They are abont 1 to i„te„,e,ation of the structure of the mountain, that only the 
1-16 inch in diameter, hexagonal, and apparently without cen , .noHieareful reader will observe that whilst Prof. Eogen de- 
tr.1 perloration. They may be more minutely described at « ,|„^j ,1,^ „„„„tain to be a syncline with the iron ore of hU 
future time, aa it will be of considerable interest 10 distinguish I [j„ m , „„, „„ both sides, Pref. Campbell makes it • 

Their position m the senes, becanm so far, I believe, the ab , „(,„„dine with the ore of III on the east side and the ore of 
senee of radiata in the Mesosoic formations ol America whs jr „„ „,„ „j,t^ showing thus the typical structure of the North 
geuimlly admitted. . . , . . I Mountain in Rockbridge. I have the greatest confidence iji 

Begarding the pt«ition which these vanoMreniains assume I p^,. g^^^^,,,, „e„loJic interpretations, particularly in the 
in the geological column, solar as developed by the section lit Silurian and Devonian formations of Virginia, which he haa 
MidlotRian,thefollowingEtatcnientsmaybcofintere6ttov,.rilj|^^„„„„j i„ f„ 3, „^ Indeed with his clear, Mutions 
them hereafter at other locabties: , ^ , I .nd thoroughly sonnd ind honest mind, trained in science and 

Commencing from the i-ranite floor m group I, and lo^rorl j^,j practice fVom his youth, I know of no man more worthy 
part of II, no fossil remains so far have been detected lor the „f „„„'fi<ience as an explorer, delineator and analyst, than Prof, 
nrst 90 to 100 feet. We then meet with obscure vegetable 1 . .^^^ ^ Campbell 

imprrasions, and at 123 feet the first friv^ment of atooth,anfl. Concerning The TiKomi.iB, my estimate of its value in- 
ooprohtea for , the next 25 feet. At 200 feet we recogniji. j,^^^, ^;,^ % number. Not only is it of special valne to 
JMctj, Cjrters, and .ffj»iJ««ra J&njff-OTft., which comimie j^j^„,i5„ ^|^ miners and manutacturers, to buvere and 

through the strata above m connection with others. pui;':;g,,„.„e,, „f ,„i„eral lands, to railroad people and Buch like, biit 



the next 50 feet we also find the brst sma 1 sealee of fish ( /A,^ , ., f„„;,hj, „„„ interesting and UBcfui reading to all intelli. 
tyom/ge). At about this point and a little higher up the last |,j„, , eBpecially to tile people of Virgfnia and Weal 

™;™'°'J?!'''"'T' '"^ ^"' <''"«5»<'- . V, B?"!' '!'■ "' """i'yVirginia, and still more espcciatly to school ofliecrs and teach- 
600 to 628 feet, the occurrence of ? tigldj' Intnrainons dark f ^^^^ „„j lies largefy in teaching the growing Virgin. 



anB what a heritage they have, and how they may use it for 
th«ir own good aiia the good of the Commonwealth. 
Very truly yours, 

W. H. RUFFBBE. 



dra^colored and black shale, containing hsh-ecales, £^iJi<i\ 
bony coal, and concretionB of limestone, is rciuarkabte, becauae ! 
belotV it a strong brownieh^ray oilrock exists. 

"No animal remains have been detected within the group IV, 
except in the top strata of the group. Among the varioiiHJ 
vegetable remains, near the top of this group, or the lower The OaymODt Coal Co., located a mile above Hawk's 
part of V, Tmniopteris magnifolim has heen found, al.io, Kest atation of the C. & O. R'y., Fayette Co., W. Va,, has 
Schizonewra meriam,t\\& strata containing also Cy^/^e, A'*- , completed the incline, etc., of what was begun as the Louisa 
theria, and fifih-scaleg of the geans TatragoiuiUpis, wliieh is eoliiery and has commenced the ehiftment ot Lower Measures 
now found in several strata. The foasiliferous strata cent uin- or New River coal. It works the same bed as the Hawk's 
ing moreor leea thesame remainsnow continue through groii[)|Nest Coal Co., Mai. Echols', 3 ft. in thickness, which, by an- 
V m greater profusion, ineludinfj also the saurian teeth. AiV^'r aiysis of Prof, J. W. Mallet of the UniverBitj of Virginia was 
about 1100 feet above the granite no animal remains have ^o found to contain Moisture 0.83 per cent., Volatile CombiiBti- 
far been detected, but vegetable impresBious continue. >i'o| ale Matter 21.83, Fixed Carbon 75.37, Ash 1.S7, and Bulphur 
attempt will be made here to enter into a dispute in regard to 1 0.26, and which he pronounced "a valuable fuel, especially for 
the real geological age which may be assigned to the various metallurgic purposes." 

divisions laid down in the section. In fact, they have been I 

more sought for to answer the purpose of the practical erploror Timber. — "Attention is being attracted to the hard-wood- lands 
than the speculative geologist. A distinctive feature seems to af the country as never before, and it will soon be a question 
be the predominance of the remains of fish and eaurians witiiui \ whether our own dealers will not find themselves confined to infe- 
a certain range of the series. All the fossils so far refer to tiie | ^ior grades of timber in consequence of the extensive purchases 
Triassic periSi. Still in Gennany at least (Quenstedt, Pi-tre- ■ *t>*ch are being made on foreign account. A disposition is mani- 
faatmkLie), mmgoru>lejd>, hii never been found i„ tUe '«''"E "^^'f /-^^X^tro^gly by foreign operators to secure a 

■SolenhofencKleai«omslatc^andlimcstoncs,andaccordingtDthe ^°«^^^^'^°f/^l'^fl^V'"'''V 1°^^^^^ 

,,.,_.,_,.,,, I ' . . ..^ y. can obtain m taree blocks. — Northwestern Lumberman, kjqx.. \o, 

same autbonty le hardly found anywhere except in the J/n?. *■ 

It is also frequently noticed in the Richmond coalfield that thi.^ . ' — 

stcfttft below the carboniferous area have a more rapid dip. ami | Limestone. — The Low Moor Iron Co. of Va. invites bids for 
some cases unquestionably a different bearing. The latter im- quarrying limestone from its quarry and delivering at least 125 tons 
pbrtant fact has been variously noticed between the primuiy ; 1 day on its cars broken up ready for use in the furnace.— D. C. 
border of the basin and the course of the outcrop of coal wlier'e . Steele is furnishing a part of the limestone used at Low Mi 
exposed or explored for. It has also been frequently notit-ed j Steele's Siding about 3 miles S. W. from the furnace, on 

in the mines in cases of disturbed ground by the rising of the I *ay- . 

floor. Of course more evidence from various localities iB yet j^^^^ -^ ^^j^^^^ ^^^ ^^^ ^^„ ^^^^^ ^„ ^^^ ^^^^ ^^ j^,,^ p 
desirable to verify so importaiit a fact. The occurrence o! Thompson, near New i^ndon, Bedford Co.. Va., says the Lynch- 
gypsum as far as noticed is confined to strata above the lower ^^^ correspondent of the Richmond Dispatch. 

sandstone, and principally to the strata above the far 

boniferous series. ; The Jame.s River Steel M'fg & Mining Co. is now filling an 

Taking all facta together it la not unlikely that at least the order for 500 tonE of 45 lb. iron rails for sidings for the Richmomd 
Ibwer groups below tHe oari>onifei«ue are depositions of a j & Alleghany RR. 
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The Virginia Mining and MaU' 
nfooturing Co. was incorporated, Oct, 
22, with aathority to mine and produce 
for mannfectnre or market, kaoliu, plum- 
bago, coal, iron, lead, gold, ailver, &c.; to 
manufacture or buy and sell the same, to 
lease, buy and hold lands necesaary there- 
for. The capital stock is to be not less 
than $10,000 nor more than $200,000, to 
be divided in shares of |100 each, the 
Btock to be deemed and treated ae pereon' 
al estate. The company can hold real 
estate not exceeding 25,000 acren, and the 
chief office is to be in Richmond. 

The names and residences of its officers 
for the first year are : A. S. Buford, pres- 
ident; William H. Haxall, vice-preei- 
dent DireotorB: A, S. BuforJ, William 
H. Haxall, Thomas Branch, A. Y. Stokes, 
W. J. Johnson, A. L. Ellett, F. R. Scott, 
Isaac Davenport, Jr., T. M. Logan, Rich- 
mond ; C. U. McRae, Manchester, and 
William G. Taylor, Chesterfield. Mr. 
W. A. H, Schreiber, of Philadelphia, Pa., 
who had charge of the Pottery Dept. at 
the Gohtennial Exhibition, is the General 
Manager. Mr. Schreiber called on us a 
few days ago and showed a sample Of 
white ware made from Virginia kaolin 
that was superior in character to that 
made from the kaolins used at Trenton, 
N. J. He was much pleased with the 
kaolins, feldspai-s, ochres, plumbago, etc. 
that he had seen in Amelia, Goochland, 
Chesterfield and elsewhere in Va., and is 
confident that tho Co, he has organized 
must prove a great success witn such 
cheap, abondant and excelleni raw mate- 
rials to work with, and with snch advan 
(ages for manufacturing as exist at Man- 
chester or Richmond— Mr. Schreiber has 
opened an office in the Wilkinson Bnild- 
in^ in Hichmond. 

This Company has all the elements of 
atrength in its organization and there ia 
no reason why it should not meet with 
great success in its operations. 

The white-ware potteries of New Jer- 
sey in 1879 (Report of State Geologist) 
produced 8i!,500,000 worth ot waree, five- 
eights of the U. S. product, employed 3,- 
000 hands and paid |1,250,000 for wages, 

and yet we imported $4,000,000 worth 

of the same wares that year. The N. J. 

Sotteries are at Trenton, Elizabeth and 
ersey City,— Richmond has all that they 
have and some things, as climate and 
(jieaper living, that they have not. 

Norfolk, Virginia's commercial cit^, 
is developing rapidly. Its Baily Vtr- 
yinia/irecentlypublisbedasummaryofits 
trade, etc.,during the fiscal year just ended, 
from which it appears that all its trade 
amounted to $13,789,209; in that are in- 
cluded $13,739,209 for cotton exported, 
and $2,500 for cotton sent coastwiae,— 
the city holding its rank, which it reached 
in 187-i, as the third cotton-port of the 
Union, having received in 1379-80 about 
one-tenth of "the crop of the United 
States, or 597,03S bales. The clearances 
were 114,500 tons, only 15,499 of which 
was in American vessels. Its peanut 
trade was valued at $1,000,000, and its 
■'imcking" business at $949,2W. 



S'a! §stahs, S^attr §oi 



l^ariwart, <Cr. 



SALE OF VALUABLE 
PROPERTY. 

Di.K.S.Elchill»r«rciir<n formic hli kuHheiH nlilMet 
■nclt>uulirulbmatVaa(u,on Villcy RR. Thi linii ubuIbi 
aboul i» « ijo icn, ud Un on ih< woi Mt al At Vj^ky 
piki. The Doclof it wiUliu, if only • imiU qauilitT at li*d li 
hndJllheim'' ™ ■ -"""' ■ ■ ■ ■' ■ ■ 

niir In ilw Staii 

sTiiie citvarSuuMOB.by nil. lu JKalian'iiVI* l> ••D fc' 
■ lUBiMrnHn: iiimka. |a«d poisi tai « «krMe<ui. Hi 



AE. MILLER, 
Staunton, Virgiai*.-. 

WlwIcHlii u<I R*uil Dole !■ 

Hardware, Cutlery, &c., 



VInriaii. or id Eldkh ft NtuDK, Suuntsn.'V 
The D«u>r wtli kIh plcuun in •hewini Ihi 



ucn, Verona, Au^u cency, 



RESIDENCE 
IN STAUNTON FOR SALE. 

r offer for ntt (ht Roldenu at Mn. VlTCinUi B. Dswlit. 
Irontlng spihfee of the priiKliMl lUecu^Miis. Le'-'i'ud Fnd- 

Ae. Thi improYenitiimre fim-cl«M, md I'htproptrtj oac ol 
the but. If not Ihe rccy bcii in itu ci<y, eithei u i tioiH or • 
iCKculitive inraimeu. Ii will tx tutdiTidnl If noi wid u ■ 



THOMAS I>. BAM90N, 



l\3a jn, J)101]j£lAll I, 

Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 

August! St., opp. Court-house, 

Staunton, Virginia. 



W 

Tha m 



ffiE TRAMWAYS. 



\7IBGINIA WATER-POWER 
V AT DANVILtt 

Perum wiihinj ta puithuc the ipiendid Water-power ii Om- 

YsBr Rbaboitablb Tebus, 

Tlii> h a Bk o|Rni*( for ttollint Mtlli. Pipei Mm<, Foandrii 
ftc.&c. Apply InpenoD or by Ictlcf lo nc >* chc lllDTOey 1 



T 



HE OLD BLACKFORD 

FORGE PROPERTY, 
Including Water-power and Over 600 

Acres of Land^ 

On Sawk^biU Greek, Behw Luray, Page 

County^ Virginia, 

Andutillnt ofSheiundoa)! TiDcy Kailroid, !• hmbr a 



^oal and ^o%t jff inters. 



TTIUE CREEK COAL AND COKE 

i^ COMPANY, 

Fire Creek, Fayette Co., West Virginia, 

Red Ash Bituminous Steam Coal, 

and minubcturen al Hard Cok*. AU comipandeBce ihauld 
bedirecudio M. BHaKINR-klLLBR. 

Salea Acexl and Buaiaeu Manager, 



\^ A. BURKE, 
* • • Staunton, Virginia. 
Sole Agent for Nutallbnrg OoaLJk Coke 

The beat ilean caat on Ibt turliei ; coke lupnior IS' C« 



l^aitmags. 



T 



HE CHESAPEAKE A OHIO R*Y 

i> tbe Only Roulc u and yi* (ba 



While Sulphur Springs and other Most Fa- 
mous and Fashionable Watering Places 
of the Mountains of the Virginias. 

IIKIheoiuianlleled aad unaETra^bable for llie •iidaen, 

nlct'of iu bailih-ilTiiis feunoini. Ii'la 'ihe Hbort'lfllie 
Between (!■• ScBboard aad tkc er*Bt W«*(, 

jr ihc lalety and comfon of lU pd&en^ra. 

Through Tickeu to all Wenetn towu and tiliia, and eicur- 
itn tlckeu to Ihevrateiing placea and eunmer morta, art for 
ak via rhu line at all principaJ tkher aflkca CTeryvbrre, 

J. C. DAME.SouIhem AleH. XiebBosd, Va.^K.W.CARK, 
. .. ._._. ._.„._.. " - York; CONWAVa.MOW. 



G £. Abu. rn BcwulnT, Nt* York : COl 
ARC, G. P. k. 1' A„ Rtcbaoad, VUiioit 



cal cyffleD for the tranrportatlon of ana, 

labv and acTinllunl pimlnrii HTIMllllT tdllM (tt 

iMk ftom tti lira Urw ul bu«£*inl-ItUi ti 

WHt B Ildt>M. * UnU Ikt IlTRI U a« bOTIJ. ll ^»M <( 



fmte. 



H, V. Shefey, Pt«. Dniit A. Kana, Tlea-Pt«. 

W. P.Taiai.GUhier. 

AUGUSTA NATIONAL BANK, 
Stanntoa, Virginia. 

CAnkni ll Ttrglnla and Wat Vlrglaia prsmpdy «R«M 
M aid Rniiud » Atj ortmyncnt, ai lowcat nua of achwv* 

W«« l^k Camrondcat ChelDicarKatlsUI Buh. 

MMibn l^orrapandnt, Firmen'uid Merclu>u-Nat-| Buk. 
apondent Merchua' Nalisnlt Buk. 



Ml fchola, Pteaideni Rs. W. Burke. Via-Pterideai. 
Thn. A. BledHe, Caihler. 

AJATIONAL VALLEY BANK 
^ ^ of Staunton, Virgini*. 

Designated Depository and Financial Agent 
of United States, 

Ne* TWOiiropomlegl Naaon»lP»rk ■«*. 

Ne* YM CBrtetpaaAem Hanoiet NiUemal Buk. 

"•'■' "^ '— "umen' and Merehadu' Nifl Buk. 

rim Haliaail Buk. 



^ekools. 



WASHINGTON & LEE 
UNIVERSITY. 
GEN, G. W. C. LEE, Preiident. 

Full douraa \» CUoial. Literary, and Sdenllle gnidlea, !■- 
lid '^1^** P"'™i«i»l degreei of Civil Enginetriaf 

B''"!I''.*ijJ^r"^'"^" "■"•'■"" '*■* Otl«rtB.B.»t(ja 
Board, Lodglu, kt., per Bi=nth. from In lo (k. "^ 

TheneitH^Iiiabi«l»ScpteinbaiJ[h,il8a,udgBd, j^ 



^ixs^agers. 



THE VALLEY VIRGINIAN, 
Staunton, Virginia, 
S. M. YoBT tt Son, Proprietors. 

Terms : ji.oo per year, 

™JRegIo-a.;at-iih.Teto. JmlreJ.Honialargi thu Ait 
it any pther wjikiy MwjpiM publiihed in Virginia Al h 
id™iialng«eBiii«,.«,p,diilv fcr tirmliig, grarlng.and nin*- 
^ ouielrtl (Wl " 'h'™'°' ^""" deimng la boj oricD 
ibbT s'p.elmieeita'fr^'"^™"*' '" «"^""' "' '<■ "I- 



THE "StAUNTON SPECTATOR," 
1»B. Main Street, 

Staunton, Virginia. 

The "3t<*»t*»" ta publithed everi T-ieidty nanlng » 

Stanton. Aa^nn ™«ty, Virginia, aad ,t Ihe beai idverdaiiH 

nedluB in ika ICHrier of ihc State, 

The -sti m tttf *• tb. Em paper eilablilhed at Ihll plan,, 

t»«il tifla. In Ur er ■ut*:riben ia larger Ihu thai tf 

" y r '^ W f "™' '" "» VaJler of VlrgiDia. or is W_t 
•■■*■ •■"^ "Srxnnoii Snc^vek." 
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jROiT A^^rx) srrBEXi t^-ok-^s. 



James River Steel, Manufacturing and Mining Co., 



Xd-s-a^cxaiB'crK.Gi-, -viE.a-iN-i.A_ 




Manufactueers of Railboad and Mine T Rails, 16 to 60 Lbs. to the Yard ; 
Pish Plates and Bolts ; Spikes and Merchant Bar Iron. 

Phila delphia, Fa., Office, 417 Walnnt Street. AddresB T. 0. JONES, Sap't, Lynchburg, Tii -frinia. 

Lyr.chh'avg Iron, Sioel and Joining Company, 

WORKS AT LTN-CHBURG, VIRGIWIA. 

HftnuracturereofBar and Loop Iron, Railroad Spikes. Fisb PlstcB, and Bolts. Also, Machine Work of all dwicriplioiii. Specialties ;— Blast Furnace 

■nd Rolling Mill Mftcbinery . Hydraulic Cotton Screffs. Mining Maebinery and Bridge Work ol' all kinda. OfBce, 310 Walnut Street. Plilladclphia. 
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VIRGINIA. 



510 



Thii splendid new hotel ii liiiuted m ihe heart of the city, and arljolniiu Ihe benilTful Capilol Part, wlifa iu SutuirT, MoDu- 
menn, Kounwinn, Groves, and Flow«-btd» ; i> nfwly and elegwtly funiiiFiMl ihroughout. li U convenient to all the Dopoft and 
Fine Coachet run to and tram all the Mutioiu and Steamboat Landingt. 

IMIee>— The delightful climite at Richmond ii umurrasUd, ihereby claiming the aneniion of tourlils and inTilldi. 

VIRGINIA HOTEL, 
STAUNTON, VIRGINIA. 
The '^Old Rdialle." The People^a Favorite. CompleU in all ttt AjtpaintmenU. 
Tb« Anly Flr«l-elau Ua(«l In tka City. BstM KMaaad to tlt.M Mid fCM p«r a>j. 

Tboi. B. Datib, Clerk JOHN D. GROWLS, Froprielw. 




Under HeLalnPiocaB. t 

BOOFB, DAUP WALLS, AUD 
fUB A1.1. runPOHEB WHERE A FIRE 

PROOF PAINT 19 DEtURBD. 
Ltalu ofang kiml effecliuiUy ttopprd. Work 
giviranlud for ten yeart. 



OEO. 

SaOENDOBB'B PAtanl sei 
IIUHi HlAie, Fitw-Proul w 
oontTBCttoD. I><>ubli) ihi 






LTaHT\INO COSDCCTOB 



\» mpccUuIly t0. 

. RPH, Prop'tK 
a Augutia HI., euuDUa. ifft. 
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43iinmg and £mt Engineers. 



r^ R BOYD, 

Consulting, Mining and Civil Engineer, 
Wytheville, Virginia. 

The Mineral Land* of Routhwest Virginia, in the Blue Ridge, 
Valley, and Apalachian District a spbci alty. Correspondence 
^tcited. 

C FISHER MORRIS, 

Mining & Civil Engineer; 

Quinnimont (0. & O. R'y), W. Va. 

Mlnenl and eiber Luub Sumyed, Mapped, and Reported 
oa : Mine* opened, turveyed. &:. I> located in the New River 
Coal Region. 

TED. HOTCHKISS, ' 

J Staunton, Vii^nia, > 

Consulting Engineer ; 

Examiiietand Reports on Mineral Lands and their Titles; 

, Maps, &c. Msy 
inVa.andW. Va. 



^ttomt^n, — ^it[Qinin. 



npHOMAS D. EANSON, 

Attorney and Counselor, 

Staunton, Virginia. 



David Fultz. 



Alex. H. Fulti. 



r\ &A.H. FULTZ, 

Attorneys at Law, 

Staunton, Virginia. 



Wm. A. Hudson. 

TJUDSON & PATRICK, 



Wm. Patrick. 



makes Geological and Topographical Sunrevs. Maps, &c._. May 
he consulted in reference to purchase of lands ii 



E 



C. VINCENT, 



Attorneys at Law,^ 

Staunton, Virginia. 



Practice in the Pourts of Augusta and adjoining counties, 
ecialty Refer by permission to N. 1*. 
ugusta Nati 
National Valley Bank. 



Laind titles a specialty Refer by permission to N. 1\ Catleti, 
Oashier Augusta National Bank; Thos. A. Bledsoe, Cashier, 



Civil Engineer ; 



No. 14 W. Main St., Staunton, Va. 

Engineering and surveying of all kindi promptly attended to. 



^nHtgiicat ^heniish. 



/^HARLES E. D WIGHT, 

Analytical ChemiBt, 
The Chemistry of Iron a Specialty. 

Analyses of iron ores, limestones, coals, cokes, and all mate- 
rials icUting to the iron industry made.and returns sent promptly. 
Prices reasonable, and enquiry can be made of any of the lanze 
iron companies here as to accuracy of work. — Samples can be 
sent by mail at one cent per ox. Address 

' CHAS. E. DWIGHT, 

Analytical Chemist, WheeUng. W. Va. 



^tiornegs, — ffest Virginia. 



W. S. Laidley. 



Wm. H. Hogeman. 



T AIDLEY & HOQEMAN, 

Counselors at Law, 

Charleston, Kanawha Co., West Va. 

Examinaiion of land titles carefully attended to. 

\XriLLIAM A. QUARRIER, 

Attorney at Law, 

Charleston, West Va. 
0re md ^thl dealers. 



Postal Address : Send Express Matter Care of 

heoaddoah Iron Work%. MILNES & HOUCIC, 

Page county, Va. Harrisonburg, Va. 

\Xr M. BOWRON, F. C. S, 

Analysis of Ores, Minerals, and 
Technical Substances. 

Accuracy, economy, quick returns. Correspondence invited. 



Tyr ANGANESE. 



SU0rness,—^irgit{m. 



H. St. Geo. Tucker, 
Suunton, Va. 



J. Randolph Tucker, 
Lexington, Va. 

npUCKER & TUCKER, 

Attorneys at Law, 

Staunton, Virginia. 

Tides to Mineral and other Lands, in Virginia and West Vir- 
gti^a, caraflilly examined. 

Thos. C. Elder. Wm. J. Nelson. 

pLDER & NELSON, 

Attorneys at Law & Real Estate Agents, 
Staunton, Virginia. 

Conference with parties proposing to purchase orsell real esute 
•rany kind in Virginia respectfully solicited. 
*B«at references furnished when desired. 



GEO. G. BLACKWELL, 
Manganese Merchant and Mineral Broker, 

Richmond Buildings, 26 Chapel Street, 

Liverpool, England. 

Is always open to handle this ore by purchase or consignment. 
Guarantees good value and prompt returns. Correspondence 
on this, and All Othbr Orrs, invited. 



T. BOB ACE BBOWir. 



D. W. B. READ. 



T\ W. R. READ &. CO., 

Dealers and Oomralsslon Merchants In 

ORES, METALS, &c. 

Native and Foreign Iron, Manganese and 

other Ores. 
205J Walnut Street, PHILADELPHIA. 
Office In New York, 143 Pearl Street. 



J. Fred. EiBnger. Robert Craig. Charles Grattan. 



P 



AINTS AND MANGANESE. 



E 



I offer for lease, on liberal terms, the deposits of IVlHrifica- 
nefle and IVlitierHl Paints, consisting of Ochre, 
Umber, Teira di Sienna, Carbonate of Iron, &c , ui>on my es- 
tate near Fishersville Depot, on Chesapeake & Ohio Railway 
and line of Shenandoah Valley Railroad, in Augusta county. 
Virginia. Examination invited Correspondence may be had 
with the undersigned at Fishersville, or his counsel, Thomas D 
Ramton, at Suunton. Va. 

SAMUEL H. STEELE. 

T RON ORE FOR SALE. 

I have 1 .000 toa< of Inmp Brown Hematite Iron Ore, 51.20 
per cent, metallic iron.from the Excelsior Iron Mine, now on the 



FFINGER, CRAIG & GRATTAN, j Chesapeake and Ohio Railway ready toship, which I wish 10 sell 

Am Prepared to Fill Promptly Large 
Orders for this Superior Ore. 



Attorneys at Law, 

Staunton, Virginia. 

Will attend to legal business anywhere in Virginia or West Va" 



Address T.G. TRICE. 
Callaghan's, Alleghany Co., Va. 



S 



Hugh W. Sheffey. J*». Bumgardner, Jr. 

HEFFEY & BUMGARDNER, 



§h&HnQ ISiowder. 



Attorneys at Law, 



T AFLIN & RAND POWDER CO. 

-L' ARISTA HOGE, Agent, 

Staunton, Virginia, 

Orders for Pewder or Fbsa promptly attended to. Address 



CSi.^,.««4.rv^ TT*! *./»! n 1 o Orders for Pewder or FBse promptly aitende 
Staunton, V irginia. l ^wlawc Albxamdui it 0>, or Arbta Uogb. 



f^intrHlnnd 0iher ^ands. 

GOLD MINE 
FOR SALE OR LEASE. 

I will sell ur lease the 

Hodge Gold Mine — 400 Acres, — 

on SILVER CREEK, BURKE COUNTY, K. C— Placer 
mine; large surface; ample timber, water-power, etc., 
on the place. For particulars apply to 

K. E. BOULDIN, 
Dannile, Va. 



r^OAL AND TIMBER LANDS 
V- FOR SALE OR LEASE. 

The undersigned, as President of a Land Company, has for 
sale or lease, on favorable terms, some of the best coal and tim- 
ber lands in the New River District, on the line of the Chesa- 
peake and Ohio Railway. The coals on these lands are the 
(Jolcints Coala, the coke from which is now so mu:h in 
demand for blast-furnace and other metallurgical uses. For 
further information and terms, apply to 

SAMUEL COIT, President, 
Hartford. Connecticut. 



PERSONS WISHING TO MAKE 
^ investments in Iron and Coal Lands 

and in other Mineral Property, and in Timber Lands in Virgin 
ia and West Virginia, will apply to 

ECHOLS. BELL & CATLETT, 

Staunton, Va. 

They Refer to— A. A. Low. Bros and C. P. Huntington. N. 
Y. ; Geo. F. McCleane and Wm. J. Lewis. Pittsburg, Pa. ; W. 
W.. Martin, Alleghany City, Pa.; John Means, Ashland, K.y. , 
A. S. Winslow, Cincinnati, Ohio. 



r7 ARMING, IRON ORE, AND 
A^ TIMBER LAND FOR SALE. 
On James River, Alleghany Co.,Va., 

at Clifton Forge, the junction of the Chesapeake ft Oht* and 
Richmond and Alleghitny railways. Tract includes i,90o 
acres of First-class, well improved, James River farming land; 
fine mineral springs ; a large body of superior pine and oak 
timber^ and a nne deposit of iron ore (an extension of the noted 
Callte Furnace beds). Water supply abundant. In a rapidly 
improving, healthv and picturesque region. Will sell, on reason- 
able terms, the whole or any part of this estate. For informa- 
lion, adilrcss DAVIS A. KAVSER. 

Staunton Va. 



C MITHEKS-G AULEY 

v^ COAL LAND FOR SALE. 

As attorneys for the heirs, we offer for sale, on m»st reasooa- 
bic terms. Lot "H" of the "rfiecle Survey," the ^mithers-Gaulcy 
Tract, containing 

6,256 Acres of the Very Best Coal Lands 

in the heart of the Great Kanawha i.'oal field of West Virginia. 

This tract is on the line of the ('hesapeake& Ohio Railway and 

on the navigable Kanawha River where it ha^ been improved br 

'he United States Engineers. It has Orer 60 Feet of Coaly 

including Gns, Splint, Cannel, and other varieties, in worka- 

Sic beds <ift»ir« the water- lei^el It is covered witn excdlcnt 

'.imber. It adjoins the lands of the noted (?annelton Coal Co. 

uid those ufU. P. Huntington, President of the Chesapeake h. 

>hio Railway, which are parts of the same surrey. We refer to 

he March, iB8o, No. of "The Vimnias Mining lournal" for 

lescription, map and coal sections of this tract, and invite oor 

espondencc for same and for terms. Address 

G. M. A W. B. H ARRIRON. 
Stauntea, yif)^Ria. 



JZ ANAWHA, WEST VIRGINIA, 

Coal Lands, in Large or Small Tracts. 

Mineral Lands in Virginia for Sale. 
Address A. O. GRINNAN, 

Near Orange C. U.. (Ta 



Jas. T. McCreery, Raleigh C. H. N. M. Lowry, Hincoa. 

IVTcCREERY & LOWRY, 

REAL ESTATE BROKERS, 



\ 



Raleigh C. IL and Hinton, W. Va. 



Have for sale over aoo.ooo acres of timber, mineral and farm- 
iuj; landii. Titles examined and any information is regard t* 
the ressurcM of Wast Virginia cheerfully «iven. 



^choah. 



u 



NIVERSITY OF YIRGINIA. 



Session begins October tlie Firat and continues X.hv 
HontllS. Thorough instrucuon in tlic Academic, En^neer- 
ing, L.tw and Medical Uipurtmenis. The Corcoran School of 
Natural History and GtoHp-, with its full and splendid ollec- 
tion of muterial in the Broolls Natural Science M'lseum.affonls 
special facilities for studying Z jology, (;eology, Mineralogy and 
Botany, under the instruction of Professors Fontaine and Page. 
Apply for catalogues to 

JAS. F. HARRISON, 
Chairman of the Faaulty. 
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Staunton, Virginia, December, 1880. 



{ Price 25 Cents. 



l^he Virginias, 

PUBLISHRD HONTHLT, 

By Jed. Hotchkiss, - • - Editor and Proprietor, 

A,t 3^6 FC. IVlaln St.« Staunton* Va« 



T«muiy Including postage, per year, In advance, $2.00. Single numbers, 35 cents. 
Extra coptna, $20.00 per 100. Back numbers, from the first, can be had at 25c each. 

Aftvcriinliiir* per Inch of length ot single column (3 columns to a page, as on 
advertising pages^ one month, $2.50: two months, $4.00; three months, $5.50: six 
months, $7.50; nine months, $10.00, an J twelve months, $12.00; payable In advance. 

Hpeelnien 5f mnbeni of this journal are sometimes sent to parties supiK>sed to 
have an Interest in the development of the Vlrglnlaa, or a desire to be Informed in ref- 
erence to their resources. Improvement, etc.: they will please consider this an Invita- 
tion to become subscribers and so help to sustain a paper devoted to their Interests. 

On sale at Hunter k Cto.'s Bookstore, Main Street, Staunton, Virginia; 



The VirfiTlnias for 1880, substantially bound, with the 18 extra 
pages of mnps and sections (including a lull geological map of V\;'ginia and 
West Virginia, in 10 colors,), complete, with index and title page, will be 
sent, by express or mail, prepaid, to any address in the U. S., on receipt 
of Three DoUan. 

The Viri^nias for 1881. — The second fxdume of this journal begins 
with the year 1881. The subscriptions of nio^t of its numerous and widely 
distributed patrons ends with the present number and with the year 1880; 
for, although conbtant additions have been made to our list throughout the 
year, up to its very close, in almost every case the back numbers for the 
year were called for. Some, unasked, have already renewed their subscrip- 
tions and are on our list for 1881 ; we now ask for a prompt renewal by all 
others, tliat our mailing list for the coming year may be made ready. — Please 
remember that our terms arc^: Two Dollars a ffear^ invariably in advance^ and 
at once remit, by check, bank notes, or postal money order. We do not 
wish to send The Yiroiniab to any one that does not want it, nor to any- 
one that does not comply with our terms ; therefore we make this request. 
Our time and talents are devoted to the publication of our j^mrual, that we 
may make it worth even more than we charge for it, and we have none leA 
to devote to looking after small ''dues," scattered all over the country. When 
the money is received the name is entered on the mailing list for the time 
paid for, and when that expires the paper will stop, unless payment is 
renewed. 

Thb Vtbotnias for 1881 will probably be an improvement on that for 
1880. The storehouse ot what may may be said concerning the resources of 
those states and their development is as exhaustless as their vast beds of 
coals and iron ores, and we have not been able in oar full-freighted issues uf 
the past year to sensibly diminish the always accumulating stock of material 
worthy of publication that is already m hand. Many valuable articles in 
reference to our mineral wealth, some of them illustrated, for publication in 
1831, are already in hand, and others are in course of preparation by capable 
men. We have awakened an interest in this work, not only in our univer- 
sities, colleges, and preparatory schools, but all over these states, that has 
opened thousands of eyes to see what is before them, and made avaihible 
sources of information that we expect to draw from liberally. 



In this number. — The reports of Prof. W. B. Rogers on the Iron Ores 
of Va. and W. Va. are completed. The one here public bed is an extremely 
valuable one in reference to the iron ores found in the coal measures of W. 
Va. They will be followed by other articles on these ores which just now 
are attracting a grcnt deal of iittention.— The articles of Mr. Heinrich on the 
Mesoztnc in Va. are completed in this i^sue. They are of very great value, 
esfiecially to all inti^rested in the Richmond coal basin. We liave some 
crilii'isms to make in a future numlier.— The paper by Prof. Campbell on 
the Ricli-patcli Iron Region is, beyond question, one of the most valuable 
c« -ntributions that has ever been made to the geology, both scientific and 
eccmomic. of Virginia. We have no room now for comments, but simply 
remark that Prof Campbeirs sections and his elucidation of them show a 
most wonderful basis for operations in iron manufacturing in this region. | 
Our thanks and those of our readers are due to Prof. C. for having, at ourj 
request, given us this timely contribution.— Many items of grea( interest are 
crowded out. We shall have more room hereaAer. 

lodex and Title-page will b« sent in January. 



The J|inuar7, 1881, number will be mainly devoted to giving the 
results of mining, quarrjring, metal- working, etc., in Virginia and Weat Vir- 
ginia during the year 1880, and to a presentation of snch of thdr mining 
statistics fh>m the 10th Census as we ean procure. As complete lista aa we 
can obtain will be published of all the iron, coal, lead, zinc, manganeae, 
ochre, barytes, mica, and other mines; of granite, soapstone, sUle and other 
quarries ; of all furnaces, forges, etc.; that were worked during that year, 
with the names and addresses of the operators; the quantities of raw ma> 
terials raised and manufactured products made ; the number of men em- 
ployed, etc.— We desire to make a complete presentation of the present 
condition of these industries, and to . this end we earnestly requeat full in- 
formation, sent as promptly as possible, fh>m all in cbai^ of the 
operations specified. 

Blast-fnmaoe work alonsr the O. Ss O. By.— Buffalo Gap is dohig 
well, making from 10 to 12 tons a day. It is obtaining some ore from Madi- 
son Run, Orange Co., Va. Grace, of the Pa. & Va. Iron & Coal Co., at 

Ferrol, J. A. Beck foundryman, in the week enduig Dec. 18, made 112 tons 

foundry iron, from Ferrol ores; on the 19th the output was 20.5 tons. 

Lucy Selina, of the Longdale Co., is doing its usual good work ; the second 
farnace there, one of greater capacity, will very soon be ready to be put in 

blast. A large stock of ore, limestone and coke has been accumulated. 

Callie is now in full blast, making a good run. Low Moor, aa stated els^ 

where, is m-iking from 70 to 73 tons a day. Some 20,000 tons of its iron 

were recently disposed of at one sale in Cincinnati, the iron grading high. 

Quinnimont, of the Pa. & Va. Iron A Coal Co., cempleted its second year of 
the present blast Nov. 22; it is now making from 80 lo 82 tons, of princi- 
pally foundry iron,a day. The fUmace was lined with **Scioto Star" fire- 
bricks, wliicli have stood well its remarkably long run. It is more than 

probable, from recent transactions, that before long there will be a resump- 
tion of work at the Panther-gap Furnace, and that the extensive, iron-ore- 
abounding old California Furnace property will be extensively utilized. 

Low Moor Furnace, Va. — The report in our last issue was to the 
week ending Nov. ao. For the week ending Nov. ay the product 
was about 484 tons, of which 184 were No. x and the remainder No 
2, from about 1,185 tons of ore, one-third lump and two-thirds' 
wash, and some 96 tons of coal, 561 of coke and 544 of lime- 
stone. — For the week ending Dec. 4 the yield was about 488 tons, 
divided between "foundry" and "mill," Nos, i and 2; from some 
1,164 tons of ore, lump and wash, in same proportions as in pre- 
vious week, 542 tons of limestone, 89 of coal, 555 of coke. — For 
the week ending Dec. 11 the production was at>out 465 tons of 
iron, of various grades, from some 1,269 tons of ore, proportioned 
as previously, 72 tons of coal, 602 of coke and 592 of limestone. 

The make for the 21 days, including 23 hours for stoppages, wat 
about 1438 tons; an average of about 71.5 daily for the time actually 
run. It is reported that the yield has reached 100 tons on some days. 

Arragonite.— We find in the Metallurgical Review for May, 
1878, the following analysis of Arragonite, containing lead, from 
Wythe Co., Va.— Ca O 51.819, Pb O 6.087, COa 41.800, Fea O3 
0.033, Si O2 0.012, and H^ O 0.070; total 99.321. Its hardness 
was 3.5 and its specific gravity 3.078. The analysis was made by 
Prof. F. P. Dunnington of the University of Va. 

Lexington, Rockbridge county, Va., is moving vigorously in 

reference to a railway not only to but from that attractive town. 
An association has been formed for the promotion of a scheme for 
a railway via Lexington to Pittsburg, and prevision is being made 
for a preliminary survey. Hon. W. A. Anderson is ^ en- 
ergetic chairman of the association ; he is corresponding with 
all interested parties. 

The Pittsburg, Wheeling ft Ky. RR is now completed to Wheel- 
ing, W. Va., from Pittsburg ; the ^^-^V/^r advocates its extension 
down the Ohio, 220 miles farther, to Huntington, to a connection 
with the C. & O. and the E. L. & B. S. 

Fincastle, Botetourt Co.. Va,, has, by action of its Town Council, 
appointed a committee, of which Capt. J. H. H. Figgat is chair- 
man, to gather information j^nd sec bQW ft railroad cap b^ s^ut^ 
to tbat town. 
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The Iron Ores of Virginia and West Virginia. 

By Prof. William B. Rogers. 



8. The Lower and Middle CarboniferouB Iron Ores 
of Virginia and "West Virginia. — Those are the ores of 
Rogers' ibrmntioii S (Dana's iBa.) the Lower Carboniferous, 
the Lowest Virginia Coal Meaeuroa, those that Rogers reeent- 
}y calls the Montgomery Gcits and Coal Measures, the Veeper- 
tme Sandstone and Coal of Penn., those of the "white" areas 
of the Geological Map, (See June No.), and those of Rogers' 
formation SI, the Middle Carboniferous, (13 b. of Bana), the 
Greenbrier Shales and Limestones (Carbon i fero us Limeatones), 
the Umbral Shales and Limestones of Penn., those of the 
"pink" areas of the Geological Map, Thoy are only found in 
the Apalachian divisions of Va, and W. V a., as an inspection 
of the areas indieated on the map will show. 

/n ybrTnaiion No. XI the Greenhrier limestones arid shales. 
— "P)TitouB slate" is mentioned as occurring in fragments 
mingled with the gypsum and at the salt wells in Smyth and 
Washington, and a suggestion made that it may have furnish- 
ed the sulphuric acid that acting on the limestone of XI 
changed a portion of it into gypsum. [11-1S36.] 

"As among the valuable materials associated with the lime- 
stones and shales just spoken of, I may bo allowed again to 
notice an iron ore of highly promising character, which has 
been discovered at several points in Greenbrier and Monroe. 
Should I be correct in my opinion of its good qualities, and of 
this chemical examination will furnish the means of judging, 
its value will soon be duly appreciated, as it indicates a char- 
acter greatly resembling that of the stratified ore of the shales 
of our No. 5, and I have reason to believe, may be obtained in 
abundant quantities." [23-1837.] 

"Iron ore of good quality is found in the ahales of this group. 
It is of the nodular variety, resembling that associated with 
the coal measures, and occurs in the shaly beds in layers, al- 
ternating with the other materials of the strata." [fJ-lS3S. ] 

"Iron ores are of frequent occurrence near the upper limit 
of the formation, more especially where it is met with in the 
ores before spoken of, and often exists in such amount, and of 
a quality so rich and easily wrought, as to possess a high de- 
gree of economical importance. Of the composition oi these 
ores, which are usually proto-carbonates of iron, some exam- 
ples will be given hereafter, and a large number ol further de- 
tails will be gathererl in the progress of our chemical investi- 
gations." [93-1839.] 

"Oxide of iron" is mentioned as one of the components of 
each of 12 samples of limestones of XI of which analyses are 
given. [148-150-1839.] 

"In the vicinity of German Settlement, on the summit of 
high hill on the northern side of Rhine creek, is the outcrop 
of a body of iron ore of superior quality. It occurs on the 
Borface over a wide area in large fragments, and is also found 
a short distance beneath. These fragments are evidently in 
place, and are portions of a bed which occnrs near the surface, 
in the upper part of formation XL" [113-1839.] 

"On the summit of the mountain (Laurel Hili in Preston 
and Monongalia), is a narrow denuded valley, composed of 
^e upper part of XL The denudation is not here deep enough 
to expose the red shales and sandstones of this formation, the 
only rocks laid bare being the black shales -which immediately 
underlie XII. It is among these shales that the ores supply- 
ing the Henry Clay and Greenville furnaces are found. Tiiese 
ores occur in three different bands, which are in general inclu- 
ded in a section of 20 and always within 30 feet. 

The upper tyr castUe vein, the most uniform in thickness, 
varies from 8 to 15 inches, and having but a slight covering of 
Bhale, has been less protected than the lower bands from at- 
mospheric agencies. It is therefore usually found in a decom- 
posed state, the whole bed sometimes presenting the condition 
of a friable shaly oxide, much valued on acCount of the ease 
with which it works. Occasionally it occurs in nodule* mere- 
ly encrusted with the oxide, the nucleus being in the original 
Btate of proto-carbonate. 

Beneath this, 8 or 10 feet, we meet with the middle or rock 
vmi, generally 8 or 10 inches thick, though varying from 4 




inches to 3 feet. This is for the most part compact and unde- 
coinposed,more uniform in character than the other veins, and 
in general ricli and fine grained. 

Below this, at a depth of about 8 or 10 feet, is the lower 
vein, varying from 2 inches to 6, and averaging 4 inches. Thia 
is usually coarse and siliceous, and chiefiy valuable at the out- 
crop, where it has been decomposed. All tliese ores contain 
vegetable impressions." [123-1S39.] 

In the Report for 1839, pages 153-154, the following analy- 
ses of Iron Ores from formation XI are given, in parts of 30 
grains : — 
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1. "Iron ore from Formation XI., from the upper seam at 
the Greenville furnace, Laurel Hill, Monongalia county. Col- 
or reddish brown, or olive, weathered surface light brown or 
drab, texture comp!»ct, grain fine, fracture slightly conchoi- 

2. "Iron ore from XI, averi^^ specimen from 'Rock vein,' 
Greenville furnace. Color bluish, inclining to grey, texture 
compact, grain rather fine, fracture earthy." 

3. "Iron ore from XI, 'Rock vein' at the 'Greenville works,' 
contains vegetable remains and numerous disseminated scales 
of mica. Color grey, texture rather compact, grain moderate- 
ly fine, fracture irrfj;ular, earthy." 

i, "Iron ore from .VI, 'Lower vein' at Greenville furnace.- 
Color dull redJish brown, texture coinpact, fracture slightly 
eonchoidal, disclosing inioute scales of mica." 

5, "Iron ore from XI, upper vein, Henry Clay furnace, Mo- 
nongalia couftty. Color grey with a reddish brown tint, text- 
ure compact, grain fine, fi^icture eonchoidal, weathered sur- 
face, ochreous." 

6. "Iron ore from XI, German Settlement. Color bluish 
grey inclining to brown, texture compact, grain fine, fracture 
irregular, eonchoidal. Containsfiimsof carbonate of lime and 
minute specks of sulphuret of iron, sparsely disseminated." 
[153-154-1839.] 

NoTK. — "It will be remarked of the above analyses, that a 
trace of carbonate of manganese is stated as generally present, 
bothin theoresof XI atidofthecoal measures. In onlytwoor 
three instances was its amount sufficient to be estimated, and 
in these cases it was found so inconsiderable as to be unde- 
serving of note. With regard to several other specimens yet 
to be analysed, there are indications of a larger proportion of 
ttis ingredient. I would add that a precise determinatioQ of 
its amount will always be given where it is capable of being 
noted or worthy of mention in an economical point of view," 
[156-1839.] 

9. The Upper Carboniferous Iron Ores of Virgin- 
ia and West Virginia— mainly of West Virfifinia.— 
These are the oret^ o\' Rogers' formations Nos. XII, XIII, 
XIV, XV and XVI. {Dana\ 14.), those of the Lower, Mid- 
dle and Upper Coal Measures of The ViRorsiAs (See page 18), 
the Serai group of Pennsylvania, — those of 14 a, the Great 
Conglomerate and Conglomerate Coal Group (XII), 14b. 
Lower Coal Group (XIIK 14 b. Lower Barren Group (XIV), 
14e. Upper Coal Group (XV), and 14e. Upper Barren Group 
(XYI), of the former Va. and Pa. Surveys. 

In the "Reconnoissance Report," that for 1835, "iron ore" 
is mentioned, page 48, as one "of the more important deposits 
of the coal nelds ; and, by way of illustration, a portion of 
Hampshire county, now w, Va,, is mentioned, "immediately 
west of the Eastern Front Ridge of the Alleghany," "extending 
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for a distance of many miles along the Potomac," where five 
successive tiers of nearly horizontal beds are exposed, from be- 
low npwards, as follows : — "Upon a stratum of valuable iron 
ore, not less than 15 feet in thickness, there rests a bed of sand- 
stone, upon which reposes a coal seam, 3 feet thick ; above 
this another bed of sandstone, then a 2 feet vein of 
coal, next sandstone, then another coal seam of 4 feet ; 
again a stratum of sandstone, and over it a 7 feet vein of 
coal ; over this a heavy bed of iron ore, and crowning tlie series 
an enormous coal seam of from 15 to 20 feet in thickness." 
On which the comment is, — "A simple enuilreration of the 
strata there exposed will furnish an illustration of the resourc- 
es of this corner of the state, well calculated to inspire aston- 
ishment and exultation." [48-49-1835.] 

In concluding his summary of the mineral resources of the 
great coal field, in his "Reconnoissance," Prof Rogei-s uses 
these words: — "There is no point of view, however, in which 
the immeasurable riches of this region are rendered more ob- 
vious to our minds than that of the uniform and continuous 
structure which, has already been described. For, it is in those 
widely spreading strata of sandstone tliat nearly all the bonnd- 
less treasures of this country are enclosed, and the continuous 
character exhibited by them, gives the strongest possible assu- 
rance of a like uninterrupted extension of the various beds of 
valuable materials which they include. In this view, how 
magnificent is the picture of the resources of this region, and 
how exhilerating the contemplation of all the happy influences 
upon the enterprise, wealth and intellectual improvement of 
its inhabitants, which are rapidly to follow the successive de- 
velopment of its inexhaustible mineral possessions. In a coun- 
try where the channels of nearly all the principal rivers have 
been scooped out, in part through beds of coal, where some of 
them are paved with the richest ores of iron, and where the 
very rock itself, the sterile sandstone of the cliffs and mountains, 
is enriched at certain depths with abiuidant stores of salt, 
what more is needed to fulfill the happy and glorious destinies 
that await it, than to awaken enterprise to a due appreciation 
of the golden promises it holds out, and to direct industrious 
and active research to the thorough investigation of the char- 
acter,po8ition and uses of the treasures it contains ?" [50-1835.] 

In the report for 1839 all the strata over XII were included 
in XIII, but that was divided, very properly, into the Upper 
Coal Series and the Lower Coal Series, the black flint tedge 
being the boundary. 

In fomuUion Ifo. XIJTl, — In a general view of the great 
coal field the statement is made that the coal seams, "iron 
ores," etc. passed over on its eastern side, appear again, in re- 
verse order, in Ohio. [85-1839.] 

The "rich coal seams and iron ores" of the border of the 
great coal basin in Ky. and Ohio, where cut by the Ohio, are 
mentioned as "presenting a noble development." [87-1839.] 

Speaking of the layers of limestone of the coal measures the 
report says, "They not unfrequently lose themselves by gradu- 
al transition into slate or iron ore, or sandstone. Numerous 
beds of slate also interpose themselves between the siliceous 
rocks, presenting for tne most part a dark brown or nearly 
black, and an ochreous greenish color. It is with these, par- 
ticularly the former, that the coal seams are in general imme- 
diately associated. The bands of iron ore also usually occur 
in or adjoining them, as well as contiguous to the layers of 
limestone." [96-1839.] 

Speaking of the section on the Kanawha from the falls 
down to Charleston, the report says, "The comparatively 
small amount of shaly strata along the latter section, though 
fortunately unaccompanied by any diminution in the thickness 
or deterioration in tne quality of the coal seams there so ad- 
mirably exposed for long distances continuously in the river 
hills, would appear to connect itself with the attenuated width 
of the bands of iron ore occurring among these slates, and 
therefore would seem to give a general confirmation to the 
conclusion derived from our observations thus far, that these 
ores are much less abundant in that than in some of the more 
northern divisions of the coal field." [97-1839.] 

In the report for 1839, page 99, a promise is made that when 
examining the coal fields in reference to the character of their 
coal beds "a careful attention will be given to the bands of 
iron ore, as well as the limestone accompanying the coal." 

In the Eastern or Potomac coal basin the bed of "argilla- 



ceous shales" underlying coal bed No. 1 at Wilson's mill, 
about 2 miles below the mouth of Abraham's creek, and at 
Harvey's, 6 miles below that creek, is spoken of as "containing 
rich nodular iron ore, the nodules varying from one to 12 inch- 
es in diameter." The shales overlying coal seam No. 1, sepa- 
rating it from No. 2, "are siliceous, coarse and lead-colored, 
and abound in iron ore, rich but of a coarse texture." 
[107-1839.] 

Over coal bed No. 1, near Harvey's, mentioned above, 
there is a stratum of sandstone 45 feet thick "through which 
in some places there runs a band of slate containing good iroi 
ore, at some points 18 inches in thickness, though very varia- 
ble, and thinning out with the enclosing slate." [106-1839.] 

"Higher up the river No. 2 coal bed is repeatedly seen from 
10 to 12 inches thick, and slaty. The shales both above and 
below contain the nodular ore, the nodules in the former be 
ing sometimes 18 inches in thickness." [107-1839,] 

In the Middle Basin, on Stony River about one mile below 
where the turnpike crosses it, above the upper coal bed of the 
locality, "occurs a vein of impure iron ore, which for more 
than a hundred yards presents a unifonn thickness of 2 feet. 
It is however a rather poor one, though not poorer than is of- 
ten worked." [109-1839.] 

On Cunningham's land, north of the turnpike and near Sto- 
ny River, "a band of impure limestone 2 or 3 ft. thick, inclu- 
ded in calcareous, argillaceous slates, and occasionally contain- 
ing nodules of iron ore," lies 8 or 10 ft. beneath the lower coal 
seam. — Three miles below the turnpike on Stony River the 
"beautifully fossiliferous" slates overlying the lower coal seam 
"contain two bands of very rich iron ore, the upper ranging 
from one to six inches, the lower from two to three." — Four 
miles above the turnpike the limestone underlying the lower 
seam "contains nodules of pure iron ore near the bottom." — 
At the falls of the river, 7 miles above the turnpike, above the 
lower seam of coal, separating it from a calcareous rock, "are 
shales and shaly sandstones, in the lower part of which, and 
immediately over the coal, is a rich band of iron ore 4 inches 
thick." — In the limestone band between the first and the sec- 
ond seams of coal in all this region where it is exposed "is 
generally included one or more seams odron ore. Tnis band 
is seen imperfectly exposed on Stony river about 3 miles be- 
low the turnpike, but the presence of iron in it could not be 
satisfactorily ascertained from the obscured condition of the 
strata. Four miles above the turnpike it is again exposed on 
the river, overlving the lower coal, and separated from it by 
15 or 20 Teet of shales and sandstones. It here abounds in a 
rich iron ore, occurring in nodules sometimes 8 and 10 inches 
in diameter, fine-grained, homogeneous and of a delicate lead 
color. Besides this variety, it also contains another and coars- 
er kind, quite siliceous and having the aspect of a poor ore 
when freshly fractured, but upon exposure assuming a deep 
ferruginous hue. This is irregularly distributed in the shales.'' 

"At the falls of Stony river the same band is again exposed 
with a thickness of from 15 to 20 feet, in the upper part sili- 
ceous, in the lower shaly. Here the coarser variety of ore 
predominates, and is found in great abundance. At the prece- 
ding localities the rocks in question show themselves 30 or 40 
feet above the water's edge, but five miles above the turnpike, 
owing to the rapid rise of the bed of the stream, they are ex- 
posed immediately above it, but too imperfectly to ascertain 
the extent of iron ore included in them.^' — "The importance 
of this band, due to the valuable layers of limestone and iron 
ore it contains cannot fail to suggest to those interested in this 
region the advantages that may be derived from an examina- 
tion of its contents wherever it may be exposed." [1X0-111- 
1839.] 

In the Western Coal Basin, that of the waters of DiflScult 
creek, and the North Branch of the Potomac in its upper reach- 
es, on the west flank of the ridge between Stony river and 
Difficult creek, "Still lower down the hill, and geologically 
under the upper seam of coal the calcareous bana is exposea^ 
associated witl^ iron ore, which appears by infiltration to have 
been converted into per-oxide." [111-1839.] 

In the Kingwooa basin the lowest seam of coal ^^where 
formerly opened, at the point (Cheat river), alluded to above, 
one mile below the Kingwood ferry, the shales which overly 
it contain ^ue bands of rich iron ore within the spcu^e of 4 or 
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The Coal and Coke Movement over the Chesa- 
peake ft Ohio R'y, for the month of November, 1880, and 
for the corresponding period of the previous year, in tons ot 
2,000 lbs., as reported tor The Virginias by Mr. Charles M. 
Gibson, the Fuel Agent for the Co., were as follows : 

1879. 1880. 

Pud for uw of Company 8.469 1 1 ,89(» 

Shipped at Huntington on the Ohio River 4,085 9.100 

DeUTeied on line of road west of Riclimond 3,870 10,559 

'• at Staunton to Valhy RR 40 240 

Cliarlottepville to Va. Mid. Mlj, 2.727 4,222 

OordonBville to do do 200 830 

Hanover June, to R., F. & P. RR 1,564 1,140 

Riclimond for ainsumption, including steam tugs 

and dredges 4,319 8,759 

Deliyered to E. Lex. & Big Sandy RR 290 

Shipped at James River wharves 12,778 24.006 

Total 88,112 65.644 

The increase in the total movement in Nov , 1880, was over 
72 per cent, over that for Nov., 1879. — The large increase in 
the Dusiness of this qompany is gaujed by its consumption of 
ab«nt 42 per cent more fuel, and the same remark may be 
made of tne Valley and the Midland roads, the former taking 
600 per cent, and the latter over 52 per per cent, more coal. 
The quantities shipped west from Huntington and east from 
Richmond were just about twice as much in 1880 as in 187U, 
for the same periods. 

The character of the fuel moved during the same periods, is 
shown in the following exhibit : 

"Cannel. Spllnt'TBiTs.nCokey'Toliri 



For the month of November, 1880,. . . . 

1879 



44 



44 



44 



8,943 
4.182 



Increase. 
Decrease. 



189 



56,702 
82.388 



24,869 



4.999 
1,647 



65.644 
38,112 



3,352 27,532 



The decrease in the trafSc in cannel was about 4 per cent., 
while the increase in splint and bituminous was over 75 per 
cent, and t* at in coke was over 203 per cent. — The great in- 
crease in the coke movement shows not only the rapid devel- 
opment going on in the manufacture of iron in these states. 
but also the demand for W. Va. coke elsewhere, especially 
on the Ohio. 

Taking the movement as from Jan. 1 to Dec. 1, of each 
year, the increase in 1880, over 1879, was 12,577 tons of 
cannel, or 42 percent.; 115,866 of splint and bituminous, or 
82 per cent; and 9,241 of coke, or 43 }er cent; a total in- 
crease of 137,684 tons, or very near 34 per cent, on the entire 
movement. 

The Inside coast route. — A late Nautical Gazette contains a 
letter from Mewberne, N. C, which states that a 210 ft. steamer 
now carries 700 bales of cotton thence to Norfolk on 6 ft. draft, 
and that bv expending a few thousand dollars on Core Sound there 
would be 7 ft. of depth all the way from Beaufort to New York by wa) 
of the sounds, bays and canals of the inside route. 

Raleigh County, W. Va. is on the line of the C. & O. Ry., but 
across ^^w River. The Index of Dec. 6 has an editorial on the 
great improvement being made in the farms of that county; new 
houses, barns, fences, stores and churches, are seen everywhere 
and old ones are repaired ; there are good school houses and 
schools in each district ; several steam saw mills have been put in 
operation, orchards have been planted, improved stock introduced ; 
staves, walnut, poplar and oak timber, are gotten out in large 
quantities and marketed by the railway ; and a number of families 
uom other states have recently settled there. 

Penonals. — ^W. H. Dewees, has located at Carkin, Kanawha 

Co., W. Va., the seat of the Bennington Collieries. Col. A. 

K. McClure, the editor-in-chief of the Philadelphia Ttmes is now 
in the South writing about its condition and prospects for hi> 
paper. He wrote a long letter from Richmond, Va., fall of com- 
mendation for its growth and energy. 

Lnmigration. — Mr. A. E. Boulton from England, is now visiting 
various parts of Virginia to become informed in reference to tht 
inducements it offers for the settlement of Englishiemigrants. Hr 
represents a society in London that proposes to promote tliisirnve- 
ment — A Georgia RR. Co. has organized an immigration sc'H-m , 
having 3.000,000 acres of land in the N E part of fhr st itc Uy i\\> 
pose of. One liundrcd Swiss a^^e now on titeir w;i) iherc 

Valley RR. — A*^ ♦•• «:i -er hn^ been as<«riai i' g tht (••.uni in . . 
the cuia a:i'I^.U o' u - v»:0[j' • c<i |K>riit) j of his ro-u| hi w •• 
gteunion 9ud i^olcm. 



The Richmond & Danville RR., during the year ending 
September 30, I880, earned $1,248,271.23, its expenses were 
^745,336.96, or $497,-34.27 over all expenses; its net reve- 
nues from all sources were $555,419 41. This company also 
operates the North Carolina Rli. and the Northwestern N. C. 
Kll., and there is the handsome showing of 59.3 per ct in the 
ratio of earnings to expenses for all the railroads managed by 
this company. The increase in aggrei^ate tonage moved was 
19.2 per ct, and in the passenger traffic 33 per ct. The local 
travel is creditSi with a lartre portion of the increase, showing 
an itnprovlng condition of the people. The increased traffic 
made it necessary to purchase eight now and larger 
locomotives, and to build 200 new freight cars. The 
company met all its obligations and reduced its loan 
indebtedness near §80,000. The report of President Bu- 
lord calls attention to the progress of the South-Atlan- 
tic States, those this railroad is most interested in, during 
the last decade, — their increase in population, the larger areas 
devoted to the growth of cotton and tobacco, the accumula- 
tion of local capital and the employment of it in manufacturing 
and mining, as ^'inspiring new energies and promising new 
rewards to the revived industry of all classes and sections." 
He also notes "the increase in population, wealth, trade, and 
manufactures of Richmond and Danville, in Virginia and of 
towns in North Carolina," on the Piedmont Air-line, as "rep- 
resenting the degree in which the industrialactivities of these 
States are rapidly recovering their former proportions, which 
are very soon probably to exceed any at any time heretofore 
attained." Mention is made of the construction of the 
Richmond & Alleghany, of the extension of the Chesa- 
peake & Ohio both west and east, of the facilities for 
trade which the York River road has at and trom 
West Point, and of the improvement of the James to 
Richmond, as '^prominent and eventful facts in the history 
of the State," and as favorably affecting the future prosperity 
and usefulness of this company. — Increasing the commercial 
importance of Richmond he declares to be one of the princi- 
pal objects of this RR. He also refers with satisfaction to the 
active progress in the construction of the Danville and New 
River Narrow-gauge RR. "westward into the productive and 
hitherto isolated border counties of Virginia." — In conclusion, 
the announcement is made that "this company has united 
recently with other lines having similar interests in a system 
of common agencies for the superintendence of the general 
traffic, both freight and passenger, to save "unnecessary ex- 
penditure, friction with tne public, and hostility of manage- 
ment," and that "its financial condition being so well estab- 
lished and recognized "from surplus earnings a dividend of $3 
a share on the stock (about $4,0U0,000) is declared. — Authori- 
ty was given the board of directors to continue the ballasting 
of the road with granite, to replace the remaining 23 milcR of 
light rail with steel rails, to erect new depots at Richmond 
and additional shops in Manchester, and to aid, to the extent 
of $500,000 in all, in the completion of unfinished tributary 
lines of railroad in Virginia and North Carolina, and in sub- 
scribing to the stock of the Richmond arid West Point Terminal 
Railway and Warehouse Company.— The annual meeting of this 
company was held at Richmond, December 8. The officers 
elected for the next term were: Col. A. S. Buford, president; 
A. Y. Stokes, A. J. Cmsatt, W, L. Owen, T. M. Logan, W. 
P. Clyde, JStrickland Nace, W. H. Palmer and J. N. Dubarry, 
directors. 

COAL-MINING IN THE RICHMOND CoAL-FIELD. — J. T. JoUCS & 

Co. are now opening a new mine near Coalfield station of the 
Richmond and Danville RR., the Midlothian Basin, going 
down 210 ft. to reach coal They use the engine that was in 
ufc-e at the ^rEtna mine. 



Fisn. — (<ol. J. M. McDonald, the Virginia Fish Commis- 
ftioner, is in tiie employ of the United States Fish Commission. 
He is now experimenting on co<l hatehinj" in Mas.-Hchnsctts. 
He serves Vir;^inia without pjiy, and luis done, Mlrendy, an im- 
portnnt work in stocking her wnters with good ti.<h ; he se- 
cured a supply ot (Tennan cjir]» the present year. 

"X'i.'^i.'ia i- 1 'tnni- g up as a p'Oi^roMve irt»n manut.it turiiig 
•»Mtt'. .1, i\ iJK* t 'W ^l n>' Fiirna e ha> t'^e proud Hisiinerinn of hav 

iZ -nrj.n s'd a!i\ prfvn 11s work b. ;», Virginia fanacq." —Bulktin 
(/f Am Iron C^ She/ Ass' n^ Mov. 3. 



V 

^ 



ft 

• 



* 



fT.A.M.T. 

. 5,000 




'5.->v>r 



7„- ac'Sb. 



1 --'^ ^°*^^^^^-^ ^''' .'-'' 'L\oasi-ng N- ^ot '^'^ W^-gpTJ^^^.-^-vytv <L'Q^ ^^^."^^"Tj t^ it-M..i^i/° 



.. 4 .Ca/otZ).S.Caoh 




lAMdi* (W.-(».liwyi",i*in, 

Aw/wui/j ■(■Mi'i.ii.EBdAjuw , W"**",!/!- of MSsfiVduvwi ^ 
jvvvc^ M ■'nus\4 \wL-u IjV^Tjvff a>vvffv\jtoo-a 



-JL_JL&1_ 



Scalr: thtr Jrtc 



pAevrvt'nte )»TW\vca;vYv\a» ^^T^DecJ.AftfcO. 




I 



December, 1880.] 



The Virginias. 



i8 



3Z 



^ 



The Oeology, etc., of the Rich-patch, Virginia, 

Iron Region. 



Written for The Virginias. 



By Pkof. J. L. Campbell. 
(Illustrated by Map and Sections.) 

The little mountain chain, varying in width from one to five 
miles, and extending from about one mile northeast of Clifton 
Forge Pass, on the liichmond & Alleghany RR. to a distance 
of fifteen miles towards the southwest, is rapidly becoming a 
centre of attraction to manufacturei's of iron and to capitalists 
seeking for iron lands in which to make investments. As 
Virginia ^is destined soon to become the great central iron- 
producing state of the Union, so this Kich-patch chain is to be 
one of the several great iron centres in Virginia. 

This mountain chain lie^ partly in Alleghany, and partly 
in Botetourt county, Va.; it is skirted by Jackson River and 
the Chesapeake & Ohio Ry. on its northwestern border, and 
by Jame4 Kiver and the Richmond & Alleghany lill. for 
aoout eight miles along its southeastern border That the 
reader may appreciate fully the vast lesources of this region 
in iron ores, limestones and timber, and the facilities for ob- 
taining and utilizing these he must liave a clear view of both 
its topographical and gtologicat features. We must therefore 
dwell upon these two important points somewhat in detail. 

By reference to the accompanying map it will be-seen tliat 
the Rich-patch mountain chain is at its northeast extremity, 
for some miles, a single ridge cut by Jackson River, the main 
head branch of the James, leaving about a mile of its length 
as Wilson Hill on the northeast side of the deep gorge 
through which the river passes. Beyond this single range, 
extending towards the S. W., the crest of the ridge is de- 
pressed into a trough-like shape, so that its cross section is like 
an inverted arch (See No. II of accompanying sections). 
Thus we have a double ridge, the eastern one bearing the title 
of Rich-patch Mtn , while the western one is here called 
Wait Mtn. After this double ridge has extended a mile or 
two farther, the trough of sandstone strata th:it connects its 

Earts together disappears— or rather has been washed away 
y denuding agencies— and a deep narrow valley, with a 
limestone bottom and shaly slopes on each side, is left to take 
its place. This is the beginning of Rich-patch valley, one 
remarkable for its picturesque scenery, and its fine lime- 
stone soils. 

This bifurcation of the ranges continues, and gradually 
widens, for a distance of about 12 miles from its beginning, 
until the valley is abruptly terminated at the base of Nicholas 
Knob, a lofty peak of more than 3,0()0 feet that forms the N. 
E. end of Potts Mtn. These two leading ridges that border 
the Uich-patch valley are not equal either in continuity or 
height That on the S. E. side, and which is usually called 
Rich-patch throughout its length, I shall call "^. Rich-patch 
Mtn,y while the other, which is less continuous, being cut by 
streams, and having local names attached to its several 
divisions, I shall designate, for present convenience, " W, 
Rich-patch Mta?'^ 

As long as the mountain is a single ridge, and up to the 
point at which complete bifurcation takes place, the whole 
top is composed of beds of cjarse sandstones with some inter- 
stratified shales. The reason for this condition of things will 
be seen by looking at Sections I and II. After the ridges have 
become fairly separated by the upward thrust and subsequent 
denudation of the intervening limestone valley, each assumes 
a new structure and has new topographical features. The 
sandstone beds that hitherto formed the whole top have now a 
wide gap cut through them lengthwise, and are left to cover 
only the S. E. face of one, and the N. W. face (and some sub- 
ordinate outliers) of the other; while the slopes of both 
ridges facing the valley are composed of limestones and shales 
extending up to the outcropping sandstone ledges, that come 
up from the opposite faces of the ridges, and beneath which 
both the limestones and shales of the valley dip and disappear. 
Along the outer flanks of these two main ridges there are 
Bome special features worthy of note just here. Along the 
S. E. slope of the E. range, the denuding agencies that have 
given it its present form have acted very unequally at differ- 



ent points. First there are numerous ravines, some of them 
quite deep, that begin at a considerable height on the face of 
the mountain and terminate far out among the foot-hills, and 
slopes that flank its base. Many of these ravines carry 
streams that can be utilized. Between these ravines are left: 
First y a range of knobs high up on the face of the main ridge, 
and extending for miles along its general course. These are 
the outcropping of the more fragile of the sandstone beds (5c.), 
the still higher parts of which have been worn away. Among 
these are found thin beds of fossil ore, but not generally very 
promising, except in a few places to be mentioned hereafter. 
Sec^tndy still lower down the slope, is a range of "benches" 
formed by the wearing down of a ledge of limestone and a 
contiguous bed of iron ore and sandstone. This limestone is 
numbered, 7., and this ore bed, 8., on the accompanying geo- 
logical sections. These are th6 chief sources of ore and lime- 
stone in this region. 

Between these rougher features of the mountain and the 
bottom lands that border on James River, there are many de- 
pressed and gradually sloping spurs and rounded hills com- 
posed of the dark shales tha^ fill most of the valleys in this 
region of country, except the Rich-patch valley. 

The northwestern slope of W. Rich-patch Mountain has 
features very similar to those just given for the eastern ridges, 
as far as Low Moor Furnace, except that the dip of the strati- 
tied rocks is towards the N. W., and is less regular than it is 
on the other ridges, as reference to the geological sections will 
show. At liow Moor a new feature arises in this part of the 
chain, in the form of Horse Mountain, which is a subordinate 
ridge formed by an upw* rd bending of the sandstone strata, 
so as to leave a trough or narrow valley between it and the 
main western ridge, making that a Middle mountain, as the 
map shows. This out-lying ridge, broken into parts by two or 
three streams, extends to several miles beyond Covington. 
The part embraced between Mill Branch and Hays-gap Run 
is called Carpenter Mountain. Middle Mountain is a similar 
undulation of sandstone strata lifted up between Carpenter 
and Rich-patch mountains. 

Its Streams. — The map shows that the Rich-patch region 

is one comm<m water-shed ; sending off its numerous streams 
into Potts Creek and Jackson River, on the one side, and 
into Craig Creek and James River, on the other. It is abun- 
dantly watered throughout its length and breadth. 

For several miles S. W. of Covington, Potts Creek forms a 
crooked water boundary along the foot-hills of W. Rich patch 
Mountain, and affords ample water-power for almost any pur- 
pose for which it may be aemanded. Then, from the mouth 
of this stream Jackson River runs with the general trend of 
the mountain till it reaches the Clifton Forge Pass, or *'Iron- 
Gate," as it is to be called in future, where it turns abrnptly 
to the S. E. through this gorge of the mountain, with a bear- 
ing S. 22^ E., while the mountain at this point runs about N. 
53° E. The ridge, therefore, is not cut at right angles by the 
river, though it varies from it by only 15*. 

Following Jackson River from this point southward we 
soon reach its junction with the Cow pasture, from which 
point onward the combined streams form the James. Here 
again the course of the river is changed, almost at right-angles, 
towards the S. W., skirting the foot-hills of the E. Kich-patch 
range, along its S. E. base for about 8 miles; then it turns 
southward and makes its way across the Great Valley, and 
towards the Blue Ridge beyond. 

Besides these larger streams, forming a great loop surround- 
ing a large portion of the Rich-patch chain, there are numer- 
ous smaller streams, that rise within the chain, on its mountain 
ranges or in its included valleys, and fiow down through the 
ravines and gaps of these ranges to the main streams just men 
tioned. Among these are Blue-spring and Hays-gap runs, and 
Mill Branch, tributaries to Potts Creek ; Karnes Creek, which 
enters Jackson River at Low Moor Furnace, and other like 
streams — all affording valuable facilitities for washing ores 
and for other purposes— flowing northwest On the S. fi. 
face of the range are several tributaries of Craig Creek and 
James River, capable of being utilized in a similar way. Con- 
spicuous among these is Roaring Run, which has its source in 
a large and never-failing spring, just in the margin of Rich- 
patch valley, from which news an abundant supply of water 
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5 feet, the lowest band occasionallv 4 or 5 inches thick, the 
upper ones generally about 2 inches. [117-1839.] 

South of Kingwood ferry, "The shales overlaying tlie up- 
per seam of coal abound in nodules of a very rich iron ore of 
a delicate grey color." — ''The iron ore found in the overlying 
shales on the opposite side of the river is here re]>laced by nod- 
ules of impure limestone." [117-1839.] 

"About a quarter of a mile west of the ferry the upper seam 
is worked by Mr. Kelso, and is there covered by shales con- 
taining rich nodules of iron ore and rests upon the usual bed 
of limestone." [118-1839.] 

The upper band of limestone between the middle and the 
upper coal beds at variable intervals "is associated with a 
wnite argillaceous clay and shales of a very peculiar character, 
analogous to those met with in a similar position in the Har- 
dy basins and which there contains iron ore. Here, however, 
the ore is replaced by nodules of limestone, which are some- 
times quite ferruginous, though always containing a prepon- 
derating amount of limestone." [118-1839.] 

"Iron Ores. — The occurrence of iron ore has been alluded 
to, incidentally, in describing the coal and limestone. Besides 
the localities thus referred to, several others will now be no- 
ticed. One of a very superior quality occurs on Deep Hollow 
run, a tributary of Muddy creek, near its junction with that 
stream, which is two and a quarter miles above its mouth. The 
band varies in thickness from 3 to 12 inches, and apparently 
over a wide area. Beneath it, a distance of 3 or -4 ft., is a cal- 
careous shale containing nodules of impure iron ore, 8 or 10 
inches in diameter. It may be added, as imparting high val- 
ue to this ore, should it be found to continue of the requisite 
thickness, thai Muddy creek affords a sufficient fall of water 
and is proverbial for maintaining its stream undiminished 
throughout the summer. 

A verv rich ore occurs on the surface, on the estate of Mi- 
chael Hartman in the Crab Orchard ; the fragments are strew- 
ed on the surface, over a wide area, and indicate a continuous 
vein. It IS fossiliferous,of a dark red color, and very pure. Its 
place is probably either a few feet above or below the second 
coal seam. 

The shales of the coal measures very generally contain iron 
ore in small nodules, but the indications do not favor the opin- 
ion that a large amount of ore is to be met with in this basin. 
As near Morgan town, and in other parts of the great coal re 
gion, the shales immediately succeeding to Formation XII, 
were found very rich in ore, examinations were made in the 
corresponding strata of this basin, without discovering any de- 
cidedly abundant seam, though small bands were continually 
met with. It may be well to add that the Bear creek furnace, 
near Selby's Port was formerly supplied with ore irom these 
shales, which, on the National road, east of Petersburg, ap- 
pear to contain a band of valuable thickness. It is, therefore, 
Dv no means improbable that further investigation may dis- 
close this material in the same geological connection further 
south, in sufficient amount to be economically valuable." 
[119-1839.] 

"One and a half miles above the bridge on Big Sandy, near 
Brandonville, Monongalia Co., is a a bed of coarse iron ore 
which appeared to be upwards of a foot in thickness, and a 
similar ore is associated with the limestone." [121-1839.] 

^^Ircn ores on Decker^s Creek, — The ores met w^ith above the 
conglomerate on the western slope of Laurel Hill, and of 
which use is made at Mr. Clear's furnace on Decker's Creek, 
may be considered as occupying two general geological posi- 
tions, and will be treated of as the lower and upper groups of 
ores. 



ate. A few inches below this in the shales, a fourth band oc- 
curs, 4 inches in thickness. Below this, separated by shales 
of unknown thickness, probably not more than 3 or 4 feet, oc- 
curs a band of limestone 5 feet thick, portions of which are 
quite rich, but the principal mass impure. From this stra- 
tum is procured the flux used at the neighboring furnace. 
This group of ores occurs very extensively on the western side 
of Laurel Hill, where, owing to the gentle dip of the strata, 
being at about the same angle as the slope of the surface, these 
bands present themselves over a wide area on, the western 
flank 01 the ridge, where they have been traced for many miles. 
As would be expected, owing to infiltrations from above, the 
ore at the bottom of the hill is generally richest. 



Lower Group of Ores. — In the lower part of the shales un- 
derlying the lowest coal seam, two bands of iron ore occur, 
each about a foot in thickness, and separated by al)out four 
feet of shales. This ore from its slight protection is generally 
in a decomposed state, consisting chiefly of per-oxide of a loose 
shaly texture, and therefore the more easily worked, along 
with which a nodule of the original carbonate is occasionally 
found. Beneath the lowest of these two beds of ore is a white 
sandstone, 4 or 5 feet in thickness, and beneath this is a third 
bed of ore, generally 6 or 8 inches thick, which, having been 
defended by the overlying strata, has escaped decomposition, 
and displays its original character of a compact proto-carbon- 



Upper Group of Ores, — These ores occur much higher in 
the series, being above the second seam of coal. , They rest 
upon a lead colored, siliceous and argillaceous sandstone, and 
are overlaid by siliceous slates of the same color, which being 
the first rocks of this kind met w^th above the second seam of 
coal may serve as a landmark in searching for the ore. This 
ore is very variable in thickness, usually occurring in large 
nodules, sometimes fine-grained, though generally coarse and 
siliceous, occasionally so much so as to resemble a coarse sand- 
stone rather than iron ore. Indeed it frequently gives no in- 
dication of the presence of iron until after burning or long ex- 
posure. Like the ores of the lower group, it is explored over 
a wide area, being found within a short distance of the surface 
from the base of the hills to their summits." [124-1839.] 

The limestone not far above the Big Kanawha at Ryder's 
creek and also below Hughes' creek "is coated with a buflf 
brown ferruginous oxide, giving it the aspect of iron ore." 
[129-1839.] 

On the Big Kanawha, near Cannelton, under the 6 to 7 ft. 
coal seam that is about 100 ft. above the road, there is a "fine 
yellowish grey clay, 2 ft. thick, extremely plastic and tena- 
cious," a good fire-brick clay; under that clay are "yellow 
shales containing a great number of impressions of culmiferous 
and arundinaceous plants, many of which are enclosed in an 
oblique direction in the stratum, so as to present a less flatten- 
ed form than w-hen they repose conformably in their bed. 
These shales contain also disseminated, flattened and kidney- 
shaped masses of argillaceous iron ore, but not in sufficient 
abundance to render it valuable in an economical point of 
view." [129-1839.] 

In Vineyard Hill, near Maiden, on the Kanawha, the third 
stratum, from the river up, is about 40 ft. of bluish drab color- 
ed slaty shales and sandstones. In this "The slate, resting di- 
rectly upon the coal includes a thin seam of nodular iron ore 
in flattened ovoid masses, and presenting the concentric struct- 
ure frequently observed to belong to this variety of ore. This 
is the heaviest bed of slate which occurs along the whole line 
of the Kanawha as far down as Charleston. ' The stratum of 
iron ore assumes in some places above this coal seam the ap- 
pearance of a ferruginous conglomerate. This is particularly 
noticed to be the case on Campbell's creek behind the Thor- 
oughfare hill. Indeed the whole of the shale at this point 
presents more of a ferruginous character than usual. A thin 
stratum of compact ore is found a few feet above the coal, and 
a similar ore below it in the bed of the creek." [133-1839.] 

In the slates above referred to Prof. Rogers found spheroi- 
dal masses of Madreporite, a fossil coral, which are "a tolera- 
bly pure limestone." He found the same in slates a tew feet 
above the coal seam worked at Harvey's, 21 or 22 miles up 
the river from Vineyard Hill, and also on Bell's Creek, doubt- 
less in the same stratum further southeast, and "the same 
shales which include it (the Madreporite), at these points con- 
tain disseminated masses of lenticular iron ore." [133-1839.] 

The 6th stratum at Vineyard Hill, 215 ft. of sandstone, 
"contains in some places, as in Mr. Brooks'^ drift, irregular 
nodular masses of compact argillaceous iron ore." [133-1839.J 
— The 3i ft. coal bed in this stratum "in its upper portion con- 
tains thin lamina of iron pyrites." [134-1839.] 

The Hue or Hack flinty the 9th stratum at Vineyard Hill, 
the top stratum of the lower series of coals, (the Middle 
Measures), is 7 ft. thick. "As seen there, this formation is 
covered with a thin band of impure iron ore, in kidney-shaped 
masses, embedded in sandstone — the whole thickness not ex- 
ceeding 4 inches. Farther down the river the iron disappears, 
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giving plaee to ferruginous shales and Bandstones. which im- 
mediately overlie the siliceous rocks." [135-1839.] 

"The section of Vineyard Hill is terminated by a thin cap 
piiig of about 10 ft. of reddish and yellow eliales, the lower 
portion of which contains disintegrated masses o( argillaceoiii 
iron." [135-1339.1 

"Oxide of iron, is given as one of the ingredients in most 
of the "limestones of the coal meaeures." [150-1 52-1839.] 

In the report for 1830, pago£ 154-156, the following analy- 
Bes of iron ores from the coal measnres aro given, in parts of 
30 grains: — 







1, Holluw Run, I'resloD. Go ' 3(1. U4 0.36-0.94 3.11 0.. ,. . 

3. Slonpy Riiu. HftrUy (Onml) Cta.... 10.89 0.M.0.(143.540.46[0.a5i ^ 
a. Stoney River Fiil]B.Hii«ly(Gninl)Co 17,73 1.44jl,00:3.0.'i0.90'0.+'}, a 

■I. Kiiirfnx-B, PfCTlon Co ' 17. lU 1.4(ll3.ml2,6a0.*l O.Qili " 

S. North Brnncli of Polomac ! 1II.201).81,0.70 2.85|0.61 0.:i3 3 

0. Crab Orchard, Preetitn Co ' " 

7. Wilson's Mill 

a Valley Fiiriince,Mi)nuugHl!a Co.. 

10. DrantEbiirir, N. Brani:h of Polomac 

1, "Iron ore from Hollow run, a brancli of Muddy creek. 
Preston county. Color dark blue, texture compact, grain fine, 
fracture slightly conehoidal, weathered surtace, yellowish 
brown." 

2, "Iron ore from Stony run, four miles above tlie turnpike, 
Hardy county. Color light grey, weathered surface tinged 
with per-oxide of iron, texture compact, grain tine, fracture 
eonchoidal." 

3, "Iron ore from falla of Stony river, Hardy county. Col- 
or dull lead grey, inclining to brown, texture compact, grain 
rather fine, fracture splinter}'." 

i. "Iron ore from shales above the calcareous band separa- 
ting the two seams of coal at Col. Fairfax's, Preston county. 
Cofor blue in interior, exterior composed of concentric layers 
per-oxidated by exposure to the atmosphere, texture eoni])act, 
grain fine, fracture slightly eonchoidal. ' 

5. "Iron ore from shales above the lowest seam of coal on 
North branch of Potomac, 6 miles below the mouth of Abra- 
ham's creek. Color dark bluish grey with a brownish tint, 
■weathered surface dark brown, texture compact, grain fine, 
fracture eonchoidal," ,, 

6, "Iron ore from the coal measures, M, Hartman s, Crab 
Orchard, Preston eountv. Color deep red inclining to brown, 
texture compact, grain fine, fracture slightly eonchoidal, pow- 
der dark red, contains vegetable impressions." 

7, "Iron ore from Wilson's mill, shales between the first 
and fcecond seams of coal. Color bluish grey inclining to 
brown, texture compact, grain apparently coarse, fracture 
Bligbtly eonchoidal," 

8, "Iron ore from coal measures, Valley furnace, Mononga- 
lia county. Color reddish brown inclining to grey, weathered 
surface, ochreous, texture rather compact, grain seemingly 
coarse, but not so to the touch, fracture irregular, cojitaine 
vegetable impressions." 

9. "Iron ore from the Valley furnace as above, called by the 
miners kidney ore. Color bluish grey, inclining to brown, 
weathered surface, ochreous, texture compact, grain fine, fract- 
ure plane." 

10. "Iron or* from shales above the second seam at Brantz- 
burg, North branch of Potomac. Color greyish blue, texture 
compact, gram moderately fine, fracture irregular, weathered 
surface tinged with per-oxide of iron." 

In the report for 1840, page 73, after giving the general 
character of the rocks of the "Lower Coal Group," it is stated 
that "with these are associated beds of limestone and the most 
important seams of iron ore met with in the coal measures." 

In describing the section across the Monongalia valley, 
numbering the strata from formation No. XII upward, the 
following notes are given in reference to iron ores : — 

1. /ji the Lower Coal Group, or Formation XIII, 

"Near the bottom of stratum No. 1 is an irregular band of 
iron ore, sometimes forming a continuous layer, owt occurring 



in the form of nodular masses, varying from 2 to 12 inchea in 
diameter. It is an impure pro to-carbon ate of iron, covered 
with layers of hydratic per-oxide, produced by the decomposi- 
tion of the carbonate. Its color within is grey and greyish 
dun, on the outside yellowish brown. Its grain is coarse and 
fracture irregular and sometimes eiirthy. This ore is general- 
ly of inferior quality, but has been extensively used at the 
neighboring furnace. It has been discovered in isolated patch- 
es at numerous places on the slope and towards the summit of 
the mountain, and has been mined at various points along its 
western base. It disappears below the bed of tbe creek be- 
tween Gooseman's bridge and tlic furnace, from a third or half 
mile below the former. Its avcragij thickness is estimated at 
1 foot, that of the shales in which it is contained being about 
t! to 10 feet." [76-1640.] 

Stratum No. 2 "is a very good firestone, and has been used 
for this purpose at the neighboring furnace." No. 3 ia con- 
cealed on the line of section, "but tJiere is room to believe that 
it consists principally, if not entirely, of shales containing 
some iron ore. further examination wilt be required to de- 
termine their true natnre and extent. And such examination 
is rendered particularly important by the consideration that 
this unobserved interval occupies u place in the series analo- 
Kous to that in whicli some of the valuable beds of iron ore on 
Cheat river, resorted to by Henry Clay and other furnaces, 
are embraced." [76-1840."| 

No. 4, a sandstone, "has sometimoB a yellow tinge due to ox- 
ide of iron." "It has been used for furnace hearths." No. 

5, a shale, is "thought to contain iron ore," No. 7, flaggy 

sandstones and shales above 1.5 lo 2,5 ft. thick coal beo^w 

"supposed to include iron ore." No. 9, flaggy sandstones 

and shales, above i rt. coal bed, "towards the upper part con- 
tains nodules of hydrated per-oxide of iron, to what extent re- 
mains to be determined." No. 10 is a limestone, used for 

lime and for flux. "For a few inches, near its upper surface, it 
is yellow and so highly ferrnginoui^ as in some places to con- 
stitute a calcareous iron ore. [77-1840.] No, 11, a shale, 

'contains nodular masses of iron ore, consisting of proto-carbon- 
ate of iron within, and concentric layers of hydrated per-oxide 
the outside. It is of good quality but in too small quanti- 
ty to be of much value. ' "The lower part of No. 13, a 

snale, includes a layer of nodules of iron ore, varying in size 
from a small pebble to more than a foot in diameter. It is a 
rich ore, consisting of the proto-carbonate, coated with hy- 
drated peroxide, and was the material chiefly ub»1 at the fiir- 
naee." "For its composition tlie reader is referred to my 
report of last year. It was mined on the side of Laurel Hill, 
in a southeasterly direction from the furnace. The average 
thickness of the band of ore is from 6 to 10 inches, that of the 

shales from 6 to 8 feet." No. 15 is a shale above 1 to 2 ft, 

of coal, "It contains a few scat fen jd nodules of iron ore of 
lenticular form. Parts of its coal bed are rendered impare by 
the presence of sulphuret of iron." [78-1840.] 

In writing of the Lower Goal Group on the Ohio, near the 
northern extremity of W. Va., the report says : — "This group 
being the great rejrository ot the iron ores found so abundant- 
ly in the coal regions of Ohio and Pennsylvania, at no great 
distance from the Ohio river, will, 01 that account, as well as 
from its valuable beds of coal, dennind future minute inreeti- 
gation." [95-1840.] 

In the section on the Ohio river a mile above the mouth of 
Little Beaver, No. 2 stratum in some places contains coureeB 
of nodular iron ore of the variety usually found in the eoal 
measures. At the month of Little Beaver these nodules vary 
from 3 to 8 inches in diameter." No, 6 is "shale with nod- 
ules of iron ore." No. 8, a sluile, contains, towards the 

bottom, nodules of iron ore, though apparently not in large 

amount,"' [96-96-1840.] No. 1:!, a shale, "contains some 

nodules of iron ore," 

In the section near Welisville, on the Ohio, on Tomlin- 

n's liun, No. 3, a shale, "contains nodules of iron ore of very 
good quality, but in what amount remains yet to be determ- 
ined." No. 12 a shale, "contains nodular masses of iron ore 

varying from 2 to 8 inches in diameter, but though they are 
present in considerable quantity fiiither examination is neces- 
sary to ascertain whether they arc in sufficient amount to be 
valuable." [98-1840.] 

2. In the Lower Shale and Sandstone Group, or F&rm 
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'Otion XIV. — This group ia principally shaleB; it begiDS 
from the quarry B&ndstODe that nees from the river a little b& 
low Morgaotown, which Kogern made the l>jth and topetratiim 
of his No. Xill, or Lower Coal Group. — The strata of XIV 
are ourabered upward in the following : 

Ko. I, a ahale, "near its lower part, contains an irregular 
band of iron ore, from 6 to 8 inches thick. Like the ore No. 
6, preceding, it is a proto-carbonate, covered with a coating of 
byarated peroxide. It of a grey color, coarse grained, and 
rough, irregular fracture. Where mined near the eile of 
the old forge, it is quite impure, nor ib it likely to 
prove of much value at other points, though in mixt- 
ure with the ores of better quality, it was used at the 
furnace. At the forge it is from 40 to 50 feet above tlie 
bed of the creek, and continueB in view to Morgantown, sink- 
ing beueath the Monongalia a short distance below the town." 
In the fihalcB of No. 3, "an irregular seam of iron ore oc- 
curs towards the bottom of the stratum, of which Bomo use wan 
made at the furnace. Though concealed by the fillino; up of 
the pita, the seam as formerly wrought ie known to have an 
average thicknesB ol about eix inches and to be of moderately 
eood quality. It is occasionally calcareous. A few feet above 
thia occurs an irregular course of nodules of sufficient 
thickness in some places to have been founa valuable. Both 
this and the other seam, however, are very variable as to 

quantity, not untreqnently thinning out entirely." No. 6 

is shalee, "sometiraee containing nodules compoeed of calca- 
reous and ferruginous matter blended " No. 6 is a "ferru- 
ginous" limeatone, and No. 8 ia a "very ferrnginous" lime- 
stone. The shales of No. 13 "contains some nodules of im- 
pure iron ore," and the coal of No. 14 "contains some sulphu- 

ret of iron.'" No. 19 is a "ferruginous" limestone, and No. 

S2 IB a "Bomewhat ferruginous" one. The shaly saiidstooe 

of No. 25 "contains lenticular masses of iron ore, apparently 
the carbonate, of a bluish tinge, placed with their nattcned 
tides parallel to the lines of lamination, varying from the s'ze of 

a walnut to masses weighing several pounds." No. 34 ia 

Bhale"containing some nodules of iron ore." No. 41 aahale, 

"contains some fliittened nodules oi" proto-carbonate of iron, 
arranged parallel to the lamination." [80-86-1840.] 

"Oxide of iron" was found in a "stain" in stratum No. 3, a 
■hale, in the section opposite Steubenville ; and in No. IC of 
Bame section, near mouth of Wheeling Creek, a shale, wen 
"some nodules of iron ore." [100-101-1841),] 

8. //I th£ Upper Coal 0-roup, or Formation XF.^The 
l>ottom of this group is the "Pittsburg" bed of coal, the 
W, Va. outcrop of which ia shown in a dotted line on the 
Geological Map in The Virqini4s for June, ItiSO. 

Nos, 11 and 12 are coal and shale "containing but little sul- 

phuretof iron." No. 15 is shales. "The lower part contains 

« few lenticular nodules of moderately good iron ore of the 
variety usually found in the coal measures." [8D-1840.] 

In the report for 1840, pages 120 and 121, the following anal- 
jses are given of iron ores from the Western Coal iW 




No. 1. "Iron ore from Keller's (Kellcy's) creek, Kanawha, 
intersperaed in shales. Structure nodular, compact, ch 

trained ; color of the mass dull reddish grey, of crust reddish 
rown ; fracture somewhat conchoidal." 

No. 2, "Iron ore on Hamilton Place, Nicholas county, 
occurs on top of hill in rounded masses. Structure irregular- 
ly nodular ; texture brittle and somewhat close grained ; color 
cnestnut brown, with blackish spots of a dull, resinous lustre." 

No. 3. "Iron ore in the red shales, above the blue sandstone 
at Red House Shoals, Kanawha. Structure compact and 
somewhat slaty ; close grained ; color cinnamon brown, with- 
out lustre except a few glimmering points. 

No. 4. "Iron ore found on dividing ridge between Eighteen- 
Mile Creek and Kanawha Itiver, one mile from latter, back 
of Mr. Hervey's, Kanawha. Structure massive, close grained ; 
fracture somewhat conchoidal; color dull brown, with glim- 
meriBg miswweiu poiota." 



Centinti/jd from Page 185. 
for running a large mill a few hundred yards below, then af- 
fords an abundant supply for Roaring Run Furnace, a little 
lower down the stream. 

Geology. — No one can fully comprehend the extent of the 
ineral resources of a region like this, without at least a gen- 
eral, and at the same lime a tolerably full view of its geologi- 
cal features. If, then, the reader will follow me patienlly for a 
iittle while, and referoccasionally to the accompanying sections, 
I think he will readily comprehend the geological problems 
here presented, — problems that he will not find very difficult 
after he gets the key to their solution. That key may be 
I'oimd in 

Section No. 1, which is nolhing else than a copy of what 
the forces of nature have exposed to view in the gorge of ''Iron 
Gate" (Clifton Forge). If a canvas a thousand feet broad were 
set up in the bed of the river, where it traverses this gorge, 
and all the protruding edges of the arched sandstones and 
shales of the adjacent cliffs were projec.ed upon it, they would 
form the rock picture before us in this section — Baving the 
trees and other minor features. Near the entrance, and the 
exit of the river, some of Ihe strata that help to form the abut- 
ments of the arch — especially near the meeting of Jackson 
River and AVilson Creek — have been partially cut away; 
these have been restored in the section, oecause their repre- 
sentatives are near at hand on both sides of the paps. 

The concentric arches pictured on this section should be 
studied from the bottom upward — the order in which the strata 
were originally deposited. Imagine all these to have lain 
originally in horizontal beds, one above another, and while 
yet in a plastic condition to have been pressed by some power- 
ful lateral force, acting towards the N. W., while an opposing 
pressure prevented lateral motion in that direction, then an 
upward curving and arching of the strata would be a natural 
result. This is the moat satiatactory way of accounting for 
the structure of the mountain at this point, 

Sub-difisionanf Section 2^0. £ — (l)The lowest "course" of the 
arch, marked 4 c.,' is a bed of interstratitied shales and sand- 
stones 185 ft. thick, of a dark brown color, that in all the ac- 
companying sections, underlies the hardest and heaviest bed 
of sandstone in the whole series of the rocks that enter into 
the structure of the Rich-patch chain. It is known in the 
general system as the Hudson River Shales, or the upper niem- 
bor of the Trenton period. In Prof. Rogers' series it ia the 
top of No. III. Its characteristic fossils are less abundant 
here than in Rockbridge and Augusta counties. — (2) The two 
courses of the arch, marked 5a. consist of a bed of very hard, 
light gray sandstone, 90 ft. thick, known in New York as the 
Oneida Conglomerate or Lower Medina, and above this, a mass 
of dark brown and reddish purple sandaronea, interstrat'Ded 
with beds of shale, sometimes of a greenish tint, having a total 
thickness of about 300 tl. Both the lithological and fossil 
features oi this bed refer it to what is recognized elsewhere 
along the Apalachians as the Medina Sandstone. These beda 
constitute the No. IV. of Rogers' series, in describing which he 
says: "The thin slabs of buff and olive sandstone lying near 
the top, are particularly rich in organic remains, among which 
may he noted as peculiarly abundant a small glolioae tero- 
bratula, and at least two well characterised species of fu- 
coidea. * * An iron ore ic frequently associated with the 
more slaty strata, and is of almost invariable occurrence in 
connexion with the ponderous brown sandstone which forms 
the boundary between thia and the next superior member of 
the Beries." This ore has been mined to a considerable extent 
for use at Quinnimont Furnace. It is generally rather soft 
and highly colored, though sometimes shaly in atrncture. It 
is highly valued for mixture with the silicious ores of the 
Oriskany bed, 8 (VII, Rogers), The quantily, however, is 
limited, the bed, as far as opened, not being njore than from 
1 to 3 ft. thick. — (3.) The courses of 5 b. consist of two beds 
of quite hard, gray sandstone, with a bed of darker 
and more shaly between them. The lowest bed of 5 c. , 
is a shaly sandstone, the bottom of which is nearly pure 
shale. It is the repository of a second bed of fasKil ore, that 
has been mined to a considerable extent near the margin of 
the river, and also at the Low Moor mines, and, more largely, 
at Roaring Run Furnace The highest bed ot 5 c. is a soft 
eliale tliaC haa been disintegrated and removed from tlie upper 
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portion of the mountain by the action of frofit, water and ice. 
it 18 now found only as a part of the bnttreeees at the extremi- 
ties of the arch, and' is held tietween underlying sandstones and 
overlying limestones. The beds of 5 b. and 5 c. seem to cor- 
respond to the "Clinton," and, perhaps, a portion of the 
"Niagara" epoch of the New York series. 

(4.) Outside of this shale of 5 c. (and once overlying it) we 
have the beds of Lower Helderberg Limestone, 7. (Vl. Rog.), 
at this point 180 ft. thick, but varying from 100 to 200 ft. at 
other points along the Rich-Patch ranges. This limestone 
varies very much in quality. Near the bottom, it is frequent- 
ly argillaceous or slaty, while the highest beds are often 
silicious, and sometimes abound in concretions of flinty 
nodules; but among the intermediate beds, gray limestones of 
excellent quality are abundant and suflBcientlv pure for making 
good lime and for use as flux in furnaces. This bed of lime- 
stone has been cut in grading the R. & A. RR. where it passes 
out of the gorge, on the lands of Mr. D. A. Kayser. At this 
point there is a bed of encrinal and sheU marble^ similar to 
that so extensively quarried at Craigsville, on the C. & O. Ry. 
At the N. W. limit of the gorge, this Lower Helderberg Lime- 
stone is found close to the base of the mountain in a vertical 
position, while a few yards farther out, it appears, on both 
sides of Wilson Creek, in a nearly horizontal position, indi- 
cating a limited, but very abrupt fracture and slip of the 
strata at this point. 

It will be seen that the strata forming the remarkable arches 
displayed in this mountain pass are represented on our Sec. 
No. I as quite symmetrical in structure, except near the N. 
W. abutments, where the general N. W. thrust, to which the 
whole mountain has been subjected, has caused a limited rup- 
ture of all the beds, with a partial inversion of some of the 
higher ones. This effect is seen to some extent, even in the 
lower member of 5 a., where we find a similar crushing and 
warping of the hardest variety of sandstone. 

Outside of the Lower Helderberg Limestone (No. VI. R.), 
overlying it geologically, we have the Oriskany formation, 8. 
(No. VU. R.), so remarkable in this whole section of the 
state for its extensive deposits of iron ores. Near the Clifton 
Forge Pass, it has been opened on both sides of the mountain 
by the Quinnimont Co. and by Mr. Kayser, and has also been 
cut in grading the R. & A. RR., near the base of the moun- 
tain on the n! W. side, a little way above the entrance to the 
Pass. Still further along the mountain, the beds of this forma- 
tion supplied the ores that fed the old Clifton Forge Furnace, 
once operated here. This same iron ore bed will be seen to con- 
stitute a conspicuous feature in all the accompanying sections. 

Outside of 8. (9. is wanting in this r^ion), the dark shales of 
10 a. and the light colored ones of 10 b. form the spurs and 
foot-hills of the mountain ranges on both sides, as well as most 
of the rounded hills that rise as conspicuous features of the 
landscape in most of the adjacent valleys. These Devonian 
shales appear at both extremities of all the accompanying 
sections, except No. VII., extending off for a considerable dis- 
tance into the neighboring country. 

Section No. II.,* which cute the mountain about 2 miles 
8. W. of Iron-gate, near the crossing of the Callie Furnace 
Ry., and near Callie Furnace itself, where the chain first be- 
comes double by the up-lift of Wait Mtn., presents one new 
and striking feature. While all the strata of Sec. I are found 
here, they no longer form a single regular arch, but may be 
viewed as two arches, or, perhaps better, as the original arch 
with its top depressed and still holding, within its trough-like 
cavity, a portion of the beds of 7. and 8. which here yield both 
ore and limestotte in great abundance. 

This mountain trough may be regarded as the germ of 
Rich-patch valley; for the next Section, No. Ill, which 
crosses not more than 1 J miles S. W. of Sec. II, brings to view 
the limestones of 4 a., forming the bottom, and the overlying 
shales of 4 b. and silicious shales of 4 c, forming the mouutain 
slopes on both sides of that valley. 'Here, then, the mountain 
assumes a new structure and presents some new features. 
While the sandstones, shales, limestones and ores of .Clifton 
Forge Pass have accompanied the ranges on both sides, the 
mountain itself is no longer one double ridge, as at Sec. II., 
but has become two distinct ridges with a limestone valley 

^Sections II and VII artf drawn to a horizontal scale of S.5 inches to one 
mile, anda vertical one of one inch to 1,000 ft. 



between them. The sandstones and shales of 5 a. b. c, and 
the limestones of 7. and 8., all dip nearly as they did at the 
Pass, but the arch connecting them at the top is gone, and on 
the K. W. and S. E. slopes they still dip with the correspond- 
ing faces of the two ridges. Such is the modification of 
structure here. 

The new features here brought to view are — {1) the Trenton 
limestones, 4 a., forming the bottom of the valley; (2) the 
Utica shales, 4 b., with the highest Hudson River shales, 4 c, 
forming the slopes of the mountains on both sides of the valley 
nearly up to their sandstone crests. 

Some of the beds cut by Sec. Ill are finely displayed at 
what is known as "White Rock Gap" — a steep, rugged horse- 
path leading from Callie Furnace and crossing E. Kich-patch 
Mtn. at an elevation of 2,500 ft. The thickness of 4 a. could 
not be determined here so well as at points further S. W., but 
4 b. displays a thickness of about 500 ft., on the face of 
the mountain, and 4 c. about 380 fl., while a fine out- 
crop of the lower bed of 5 a., near the crest of the ridge, is 120 
ft. thick — an increase of 30 ft, over its thickness on Sec. I. 
The limestones that come to th^ surface in this and other 
parts of Rich-patch valley must not be confounded with those 
of 7., for they belong to an older period. They are the same 
as those that crop out in the Great Valley along the E. base of 
Purgatory and North mountains, and in many other localities, 
such as the region in and around Lexington, and along 
Christian Creek, between Staunton and Fishersville, on C. & 
O. Ry. They belong to the Lower Silurian age, while the 
newer Lower Helderoerg, 7., belongs to the Upper Silurian. 

Tha Trenton Limestones are everywhere remakable for the 
fertile and durable soils produced by their disintegration. 
They have given the little valley crossed by the several sec- 
tions under discussion, the title of "The Rich-patch." 

On Sec. Ill the bed of 8., near its S. E. extremity, has its 
original on the Reynolds property, now owned by Capt. D. S. 
Co#k, of the firm of Hileman, Cook & Co. of the Callie 
Furnace. The display of the iron ores of 8., on both Cook's 
and the Callie Furnace tracts is remarkable, the whole mass 
ranging in thickness from 100 to 120 ft. 

Section No. IV. — Removing our section plane still farther 
to the S. W., so as to cut through, or near the Low Moor iron 
mines, it presents the strata atout as they appear on Sec. lY. 
Here the great N. W. undulation, called Horse Mountain, 
becomes a conspicuous feature in the geology as well as in the 
topography of the chain. Its position and relations as an out- 
lier of the main mountain are here clearly exhibited, with its 
limestones of 7., and iron ores of 8. flanking both its sides ; 
then the wrinkles of the strata, that have so remarkably 
multiplied the ore-beds at this point that have been well de- 
veloped by the mining operations of the Low Moor Co., while 
Fork Run, a tributary of Karnes Creek here passes through 
the gorge, once a crevice (?), of W. Rich-patch Mtn., cutting 
ail the strata down to its very base, and affording a striking 
and instructive display of all the beds that here constitute the 
ridge. The same general type of structure found in tlie last 
section is also displayed at this point. The Trenton lime- 
stones, 4 a., of the valley still dip to the N. W. and pass 
beneath the mountain. The hit^her limestone and ores, 
especially on the N. E. side of the gorge, together with the 
underlying sandstones, have, however, been subjected to a 
violent thrust towards the N. W., by which they have become 
considerably warped and broken, and some of the beds par- 
tially inverted. 

The several undulations of the beds 7. and 8. at the Low 
Moor mines seem to become a simple syncline towards the 
S. W. and again to flatten down under the beds of shale, 
10 a.b., towards the N. E., while at a short distance above the 
furnace, they rise and arch over the low long slope by which 
Horse Mtn. sinks towards the level of the surrounding 
country. At the point where the limestones of 7. are quarried 
for use at the furnace, 8. is covered up by the debris that 
forms the deposits along the banks of Karnes Cr., but appears 
again along the base of the ridge at points both higher and 
lower along the stream. 

The upper bed of fossil or redrsJiaU iron ore has been 
worked, to a limited extent, at the Low Moor mines, but at 
the time of my last visit there the ores had not been pat to 
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Carbon Hill, National, Midlothian and vicinity, and Clover Hill, 
upon the line of eastern outcrop, at the extreme northern and 
southern points, and about in the middle of the border line of 
twenty eight miles extent ; also for about ten to twelve miles upon 
the extreme northern point of the western outcrop, in the vicinity 
of Dover, and the mines south of James River ; in all, say thirty- 
eight to forty miles of outcrop, the circumferential line of the 
basin being about seventy-five miles. The total production from 
1822 to 1877 of the Richmond coal field amounted to 5,647,620.61 
tons, or without any allowance for years previous to 1822, it would 
average a yield of 102,684 tons per annum, and 11,295 ^ons per 
acre of ground worked. That this is by no means an unreasonable 
calculation has been practically proved at Midlothian, where, in 
1873, from one acre of ground 19,057 tons of coal were raised 
from a twenty-foot sem, averaging twelve to fifteen feet of coal. — 
(Transactions, 1874, vol. ii, p. 113.) 

According to the statistics given in the "Coal Regions of Amer- 
ica," by Macfarlane, from the Cumberland coal region, the aggre- 
gate production for thirty years, of 2,525 acres, was 12,953,317 tons, 
or 5; ' ^ ...... 



tained, will be found below. 

In regard to the quality of the coal, a large number of analyses 
in the accompanying table may speak for themselves. For the 
purpose of comparison, a number of analyses of coal, with which 
the Richmond coal should be in a fair competition, have been in- 
cluded in the same table. The **Committee on -Light,** from the 
Richmond Gas-works, reported in 1874 {Richmond Dispatch, July 
17th), upon coal tested from the Richmond basin and West Vir- 
ginia, as follows : 



Kinds of Coal Used. '^^f^'' f\ J^^^^ P^ I Yield per : 

i 11)8. UBed. itb. cub. ft.jton cub. ft.: 



Candle 
power. 



WE8T vmoiNiA. 



Coal Valley i 40,810 

Gortion cfc Seal j 25,900 



By Oswald J. Heinrich, M. E. 

Concluded prom Pags 177. 

V, Economical Products of the Formation, 

The variety of useful minerals and rocks which occur in the Meso- 
zoic formation in this State does not appear great, still there are 
some of such value, that in the hands of men who knew how to 
develop them to their full extent, they might have been a great 
source of wealth long ago. 

Amonst the most valuable ©fall must be mentioned the bitumin- 
ous coal, which exists not only in workable, but in a number of in- 
stances in seams of most magnificent size and excellent character^ 
It has been already stated that various kinds of coal occur ; still, 
that of the most practical value is the true and highly bituminous 
variety. 

This coal is known to exist in the Richmond, Farmville, and Dan 
River basins, but has been principally worked in the first-named, 

and is therefore best known from that locality. Its existence was <^^ S^^V^ to"s per acre, from the big fourteen-foot seam^of a very 
known in 1700, and the coal was used as early as that date in the P"''^ <^oal. In spite, then, of even the inferior mining in Virginia, 
neighborhood.* ^ the results are extremely favorable. A full report of the production 

At least two workable seams of coal are known to exist in that of the Richmond coalfield, as far as correct statistics could be ob 
basin : the lowest seam from three to ^\^ feet, and the big, or upper 
seam, from twenty to forty feet and more in thickness, and occa- 
sionally developed in two seams, divided by a series of slates and 
sandstones from five to ten feet thick. The distance between the 
upper and lowest seam is about fifty feet. There is no doubt what- 
ever that these carboniferous deposits, geologically s[)eaking. are 
continuous. But, like many other formations of the kind, they 
have their deteriorated localities and pinched places, which may, 
and often have deceived the inexperienced. The coal, although 
in various instances reaching almost to the surface, has its outcrop 
excluded from sight by a covering of alluvium, and also probably, 
to a small extent, by Tertiary strata, ranging from ten to forty 
feet. The seams pitch variously from 20° upwards. Nearly flat 
depositions exist in the bottom. of the subordinate: troughs or syn- 
clinal brains, and heavy pitches to 60° and 70° near the antidinal 
rolls or saddles ; on the average, a pitch of 25° to 35° may be as- 
sumed. The course of the coal is about N. 12° to 15° E. The 
main dip in the Richmond basin upon the eastern side is north- 
west, upon the western, southeast. 

Where the coal is not so thick, its exploitation offers no material 
difficulty, but it is often the case that the main seam assumes very 
considerable dimensions. In such instances, as in many others in 
this country, much coal has been lost or wasted from the bad sys- 
tem adopted for working the coal. The highly bituminous charac- 
ter of the coal gives rise to an abundance of carburetted hydrogen 
gases, which render a most thorough system of mechanical ventila- 
tion indispensable. Not unfrequently the roof is too defective to 
stand unsupported for a great length of time, and therefore the 
main avenues of entrance must be kept in a secure condition, for 
which timber-work is the cheapest, at present at least, although 
well-established mines in that district may now more profitably re- 
sort to other materials. For the sake of economy, these avenues 
o\ight to be reduced to the smallest practical dimensions. Consid- 
ering all these conditions, it is easily to be seen that no plan for a 
secure pit could here be adopted by which most of the available 
coal could be obtained while entering the mine. A certain por- 
tion of the ground has to be laid out in such a manner as to avoid 
all the difficulties mentioned above, and the main bulk of the coal 
obtained by retreating or working homewards. This can be best 
accomplished in the thinner seams by a modification of the long- 
wall system by small-wall faces {/exploitation par taiiles ascend- 
antes); in the thicker, by a system of long and strong pillars, which 
are won on working homeward, the ground behind being gobbed 
up.f As the seams in this district are generally divided \)y slates, 
in connection with other waste, the system will work well in the 
hands of a careful and experienced manager. Certain precaution 
must be taken in using the slates for gobbing up. They are liable 
to spontaneous combustion, the prevention of which must be thor- 
oughly attended to. With such precautions as above mentioned, 
the yield of these seams is most favorable, and it is astonishing that 
so little attention has yet been paid to this section of country. 
According to former statements the Mesozoic rocks cover an area of 
189 square miles, in the Richmond coal basin, equal to 120,960 
square acres. Not over 500 acres of this area has actually been 
worked, but what is still more important, these 500 acres are prin- 
cipally divided into about six localities, namely, the mines about 
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W. C. RobinHOD 

Coalburg 

CaDDeltou 

Hampton City j 

RICHMOND B.\8IN. 

Clover liill : 

Marks (Midlolhian vicinity j. . 

Old Dominion j 27,810 



2/3,690 
38,000 
24,000 
20,340 



2.5,050 
26,750 



4.11 
4.06 
4.05 
3.78 
3.97 
4.10 



4.00 
3.98 
8.80 



9,206 
9,094 
9,072 

8,467 
8,892 
9,184 



8,960 

8,815 
8,512 



14.50 
15.50 
13.90 
13.80 
13.90 
14.90 



13.90 
13.80 
13.80 



♦1 refer here to the historical sketch given in a former paper to the Insti- 
tute, "The Midlothian CoUiery, Virginia, in 1876."— Trans., Vol. IV p. 308. 

t8ee "What is the Best System for Working Thick Coal Seams?" By 
author.— Trans. Vol. II, p. 105. 



The price paid at the time was $5.50 per ton, which would be 
highly remunerative for the Richmond mines, because by reason- 
able rates of transportation they should be able to deliver coal at 
Richmond from 112.50 to 113.00 per ton, if large quantities were 
mined. 

From a close observation of the chemical analyses of this coal it 
will be noticed that it ranges generally high in ash, which is in 
consequence of a greater or less amount of slaty substances con- 
tained in some of the benches of coal, while others are perfectly 
pure. This defect could be remedied by the introduction of the 
hydraulic jigs, now so extensively used in Europe in the bituminous 
coal fields of the Continent. Particularly all the fine coal, which 
in bituminous coal forms always a considerable quantity of the 
whole production, could be purified at low cost, and then converted 
into a very superior coke, to which this coal is particularly adapted, 
and for which a market could be established by the erection of 
furnaces along the James River Canal. (Now the Richmond & 
Alleghany RR.— Ed.) 

By a close study of this coal it will be noticed that often on the 
same specimen, as well as in large benches, three varieties exist, 
which are also noticed in other coal fields. 

1. Glance coal, of a deep black color, vitreous lustre, and great 
brittleness ; appears like pitch, in thick strata. 

2. Lamellar coaL Grayish-black, or brownish-black, of a dull 
resinous lustre, much tougher, generally in thin strata. 

3. Fibrous coal, A natural mineral charcoal ; occurs in very 
thin film-like layers between the former, also in the form of small 
pieces ; it is much like compressed dust. According to the inves- 
tigations of Dr. A. SchondorfT, in the coal fields of Saarbrucken, the 
average composition of these varieties is as follows : 

i Glance Coal. iLamellar Coal.j Fibrous Coal. 



Water 

Volatile matter. 

Coke 

Ash 



4.26 


3.00 


0.86 


29.00 


38.00 


7.98 


64.74 


55.80 


83.89 


2.00 


1 8.20 


7.87 
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It will be readily perceived that even if much of the fibrous coat 
should occur, washing will reduce the amount of ash, the fibrous 
coal being the highest in ash. 

This field yielding an excellent gascoal, as well ascoking coal, steam 
coal, and blacksmith coal, its revival in the markets of ihe United 
States, which it commanded before the late civil war, will only be 
a matter of time, because its accessibility to sea-going vessels of 
500 to 1000 tons" capacity will fairly counterbalance the moderate 
cost encouniertd by deep mining. The average distance from the 
principal mines now to James River navigation at Richmond, or 
Osborne's, or Port Walthall below it, is only 13 and 24 miles re- 
spectively. 

The same coal, but of an inferior character, being very much 
contaminated with iron pyrites, has been mined near Farmville. 
Several seams from one and a half to six and a half feet have been 
pftrtially explored. It has also, been found in that part of the 
western bell extending into North Carolina from Danville. 

Although no coal has yet been found in the largest belt in this 
State, namely the Potomac deposits, it is a matter worthy of inqui- 
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fuel after proper preparation, it is of importance to look for the 
other important material for the matiufacture of iron. This could 
be at present found upon two lines of public improvement. The 
and most important will be along the James River & Kanawha 
Cana!,(R. & A. RR.)upon the line of which, or close to it, brown and 
red hematites, specular and magnetic iron ores of excellent quality, 
from within 50 to 180 miles above the coal-bearing rocks, can be 
nined in large quantities, at low prices. Upon that line very good 
imestone can also be obtained at very low cost. ' The line of the 
James River would therefore be the most available for the manu- 
facture of iron, at a reasonable cost, along the northern part of the 
basin. Upon the line of the Richmond and Danville Railroad, in 
connection with the Atlantic, Mississippi and Ohio Railroad, or the 
projected branch into the counties of Henry, Patrick and Frank- 
are found excellent specular and magnetic ores, which would 
supply the middle and southern part of the basin, although proba- 
bly at little higher cost, according to freight charges. 

Another material of economical value may be found in the fire- 
clay and shale, which would form an important item in ceramic 
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ry, why should coal not exist in this same formation in so exten- 
sive a deposit, when it is found in such small patches a.s the Deep 
Run, the Farmville, and in the extreme southern end of the belt in 
the Dan River deposits ? The foregoing may serve as a 
guide in the investigation of this question. The vital importance 
of a discovery of coal here can readily be seen by notiag the geo- 
graphical position of the belt, in close proximity to the scat of 
government, and to excellent deposits of iron ore, which could be 
reached by railroad improvements already established. 

As has been said formerly, no iron ores, at least in sufficient 
quantity for practicable purposes, have so far been discovered in 
the Richmond deposits. ' But since the coal would furnish a good 



manufactures. As various qualities, from a light yellowish-gray, 
or nearly white, to those of red color are found, the manufacture 
of pottery, firebrick, or common brick and terra cotta, in connec- 
tion with a low-priced fuel, would be remunerative, and at the same 
lime furnish a new source for the use of coal. 

The sandstones of this formation have been used for building 
purfioses, and if selected with proper care, furnish a sufficiently 
firm material. It is necessary to avoid those in which the feldspar 
has a great tendency to decomposition, as they will weather and 
decay more rapidly. Where some of the thicker strata of lime- 
stone approach the outcrop use could be made of the same, al- 
though, so far, no attention has been paid to it. 

A great source of lightning and lubricating material is stored 
away for future generations in the highly bituminous slates, which 
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frequently occur in very heavy strata, and near the surface. As 
long as the petroleum wells furnish this material at so low a price, 
of course no attempt to compete with them could be successful. 
But, nevertheless, a test of their real value in carburetted com- 
pounds would be a matter of great interest. 

The pyritiferous slates, such as occur in this formation, would 
be used in other countries probably for the manufacture of copper- 
as, alum, etc., as, for exampU, at Pardubitz, in Bohemia, while 
here they will for a long time to come only be a source of nuisance. 

In concluding this paper I can only heartily echo the expressions 
of Mr. Macfarlane in " I'he Coal Regions of America,*' namely : 
"We have often turned with a sort of wonder to regard the Rich- 
mond coal basin. Its history is very strange. It was one of the 
earliest opened by the miner. It is the solitary one at tide-water, 
and near a State capital. It contains several beds of coal, and one 
of these is sometimes of great thickness; it is mined by shafts, on 
the English plan, and affords a variety of fuels, ranging from gas 
coal to native coke. One would have expected its complete de- 
velopment long ere this," etc. 

The following statistics from the same volume show how slow 
its development has been : 



By Railroad 
Square from tido- 
miles. water. 



Prod. In Tons. Prod. In Tons. 



1. Schuylkill basin. Pa.,. 146 

2. Leiiigh basin. Pa., 128 

8. Wyoming liasin, Ph.,.198 

4. Cumberland basin. Md. 27 

5. Richmond basin, Va.,. 180 



1822 1,480 1872 6.469,042 

1820 36.5 1872 3,74:^278 

1829 7,000 1872 8,812.9a5 

1852 100,000 1872 2,355,471 



93 
113 

186i 
13 to 24 
from 1822 to 1842 1,925 000 

1843 95,606 1872 95,973 



While the Northern States have kept pace with the times, the 
S>'itherii S:Jite> hiv.j remiiiil statioury, biing sitisrti I to rest 
upjn tie laarels of thiir f>refithiri. Faerefjre this oldest of our 
coal fields is yet to see its best days. 

Imperfect as this present description of the Mesozoic formation 
must be, it would be gratifying to the author if such practical 
researches as have been embodied in this paper would be fol- 
lowed up to a thorough and complete knowledge of this forma- 
tion, which may yet be of great value to the eastern part of 
the State of Virgin. a. 

Philadelphia, February 21st, 1878. 



Continued from Page 189. 



any practical use, and I have no information as to whether or 
not they are now used in the great furnace operated by this 
enterprising company. 

The 8. E. end of bee. IV cuts the heavy iron ore beds that 
Beems to form a continuous line of outcrop along the S. E. 
flank of E. Rich-patch Mountain, from Clifton For^e 
to and beyond lloaring Run Furnace, crossing near the 
Wood property, purchased by Col. H. C. Parsons of 
the R. c& A. KR. Co. but now owned by the Alleghany 
Coal & Iron Co. The fosaU ores appear at various points 
along the same face of the monntain, but nowhere of such 
thickness as to promise very profitable developments, ex- 
cept near Roaring Kun Furnace, where they were once 
largely worked. 

Section No. V. — Removing our plane of section, so as to 
cut the mountain ranges near where the Covington and Fin- 
castle Turnpike crosses them, extending it from a point on 
Jackson River, near Steele Station, to Roaring Bun r urnace, 
we shall dLSfiXn cut the bed of 8., iron ore on the N. W. flank 
of Horse Mtn., where it has been opened on the lands ot H. 
Robertson, Esq., and also the fossil ores that crop out at points 
on both sides of the same ridge. Here the trough between 
Horse and Rich-patch mountains has, by denudation, lost its 
beds of 7. and 8., which, however, re-appear in their usual ex- 
tent, at points not remote from this line on both sides. There 
are decided evidences of the fossil beds in this region that in- 
dicate stifficient extent to be worked with advantage. 

As we cross the mountain and descend into Rich-patch 
valley, near Hook's, the typical structure is somewhat modi 
fled by extensive, and greatly fractured, folds in the Trenton 
limestones, 5 a., as seen in the section. 

The S. E. end of this section cuts the fine dkpldy of iron 
ore beds on the Roaring Run property, on the S. E. slope of 
the mountain. The fossil beds, especially the upper, or red- 
shale, have been largely opened, and furnished their valuable 
ores tor many years to supply Roaring Run Furnace ; but 
they still seem to be hardlv fairly opened. More systematic 
mining would yet produce ihese ores in great abundance. The 



ores of 8. (VII. R.), crop out on this property in great quanti- 
ties along the base of the mountain, where they can be 
mined with convenience and at moderate cost. The 
limestones of 7. are also very abundant and of good quality 
at this point. 

Section No. VI extends from the loop of Potts Cr., a 
little way above its junction with Jackson River, to Hays 
Gap, and thence to a point near Craig Cr. halfway between 
Grace and Roaring Run furnaces. It cuts the ores of 8. that 
crop oat ahundanUy along the W. base of Horse, here called 
Carpenter Mountain, and the same bed in the synclinal 
trough between this and Middle Mtn. This latter ridge here 
rises as a silbordinate undulation between the two higher 
ridges, and in the ravine traversed by Hays-ap Run, it 
brings some beds of fossil ore* within reach of mining opera- 
tions. The same ores are also found along the N. W. face of 
W. Rich-patch Mn., in what promises to be workable quantities. 

Thus far this section is chiefly on the lands of Robertson & 
Carrington. After crossing the Rich-patch valley sec. VI cuts 
the E. Rich-patch Mtn., the main body of which, omitting 
some minor features on the W. side, has the same general 
structure presented by it through the whole distance from the 
line of sec. Ill to this point. 

Section No. VII is designed to show the outcroppings 
of ores between Hays and Blue-spring run gaps. Two ridges, 
the main W. Rich-patcli and what seems to be in reality a 
continuation of Carpenter or Horse Mtn., stand up promi- 
nently in this section and carry upon their faces, and along 
their flanks, the same beds of iron ore cut by all the other 
sections. Here the syncline between the two mountains is deep- 
er than we have found it at any other points. This section 
extends less than halfway across the Rich-patch valley, which 
it enters not far from the base of Nicholas Knob, the south- 
western limit of Rich-patch valley. It presents the entire in- 
version of tho strata of the main ridge — a marked modifica- 
tion of what we have seen at the west base of the arch of 
section, I and in the corresponding strata on section IV near 
the Low Moor mines. 

The lands of A. A. Low, Esq., lie chiefly between 
sections VI and, VII and, I have reason to believe, 
contain all the beds of ore and limestotie represented on 
these sections N. W. ot Rich-patch valley. I was over bis 
lands, but found but few evidences of any explorations having 
been made. 

The Rich-patch Iron Properties.— The region de- 
scribed in this paper, is, as the accompanying map shows, 
about 18 miles long in a N. E.-S. W. direction and varies in 
breadth from near 2j miles in the N. E., between the mouths 
of Wilson Creek and Cow-pasture River, to one of 9 miles in 
the S. W., between the mouths of Cole Run of Craig Creek 
and Blue-spring Run of Potts Creek, — omitting the S. E. 
salient between Craig Creek and James River. As a whole, it 
embraces between 60,000 and 60,000 acres of land. 

In April, 1795, Virginia granted 14,000 acres to Benj. 
Martin, that, in a general way, embraced the land lying be- 
tween Karnes ('reek on the N. E. and Blue-spring Run on 
the S. W., Jackson River and its extension, Potts Creek, on 
the N. W. and the Rich-patch Valley on the S. E.— The N. E. 

Sortion of this patent, about 10,000 acres, extending from near 
Larnes Creek to Hays-gap Run, with additions along the C. 
& O. R'y, is now thej/ropertt/ of H. Robertson cfe 64/., of Dan- 
ville, Va. The S. W. portion of this patent, the part that 
may be said to extend from Hays-gap Run to Blue-spring 
Run, some 5,000 acres, is XX\e property of A, A, Lowy Esq.y of 
New York, N. Y. 

In December, 1795, Virginia granted 20,000 acres to Benj. 
Martin, that included a large portion of the remainder of the 
Rich-patch region shown on the map. It extended from 
above the mouth of Cole Run of Craig Creek, running along 
the foot-hills of the E. Rich-patch range, down nearly to the 
mouth of Craig Creek, then, in the same way, up James River 
and Jackson River to about a mile beyond the mouth of 
Karnes Creek, to the line of Martin's 14,000 acre patent It 
included most of the land between the streams named, with 
the exception of rich bottom and valley lands that had been 
previously patented — This patent, to which some of the bot- 
toms have been added, is now divided about as follows: The 
N. £. end, some 1,200 acres, next to Clifton-forge Gap, behngs 
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to the Charter Oak Life Im. Co., of Hartford, Conn.— S. W 
of the Inet, on Jnckeoii Kii-er wat>>r8 (inainly on tlio waters ol 
Enrnes Creek) is the Zou) Moor Iron, C". ••/ Virginia rstat- . 
of some '1,500 acres, extending to the Robertson lands. — On tli< 
eastward slope of the E. Kich-piitch Mountain, beginning ai 
Jackson River, there is: (1) Tlie 840 anres bdimying to D 
A. Kayaer, ICifq., of Staiuiton, Va., (he having sold 500 acre 
to the R. & A. RR. Co. for the site of Iron-gate Station); (2i 
The CaiHe I''urnace estate, eonie 300 atrea, of Hileinan, CooV 
& Co. ; (3) The E-ynotcU lan-h, some -Kti) acres, of Capt. D 
S. Cook ; (4) The Wood land/*, 1,233 acres, purchased hy Col 
H. C. Parsons, now the property of the Alleghany Coal & 
Iron Co.; and (5) The Ruariny Hun Furnace e^ttaleyiomt: 
10,000 acres, mainly on Craig Creek waters. 

The BesourcOB of this region in iron ores and liineetoner 
may be inferred from their extensive outcrops displayed in the 
several geological sections above described. They point out a 
continuons beid of the ores of 8. (lioj^rs' VII), of great thick 
neea, cropping out all along the S. E. flank the E. Rich-patch 
range, beginning on the lands of the Charter Oak Insiinincc 
Co. and those of D. A. Kayser, E-q., and cxtendins: thenct'. 
S. W., through the properties of Callie Fuj-nuee, dipt. D. S. 
Cook, the Alleghany Coal & Iron Co., and that of Roari p 
l^un Furnace. These ores have not been explored over the 
whole of this line, but the.y have been ex])0sed or outcrop natu- 
rally 00 each of the estates named, and enough is displayed to 
f>rove great conlinuity in this vast bed of at least 10 miles in 
engtb. Higher op oii the face of the same ridge the fossil and 
red-shale iron ores are sufficiently promising, as already inti 
mated, to be worthy of more thorough explorations than have 
yet been made. 

On the N. W. elopes of W. Rich patch Mountain the bed ol 
8. (Rogers' VII) has been worked on the lands of the Charter 
Oak (Jo., on those of Mr. Alexander, and on those of the Low 
Moor Iron Co. of Va., suffiuiently to prove its continuity and 
thickn Bs, — the richness and quality of its ores are no longer 
a question of doubt, as far as those lands extend. 

Advancing farther to the S. W., on the property of II. Rob 
ertsoD & Co., we And the same beds ^hat are found on the Low 
Moor estate, continuing without interruption (except one un- 
important point already mentioned) all the way to Hays-gap 
Run, showing ores of great extent and fine quality. 

Beyond the last named property, the iron ore beds run into 
the lands of A. A. Low, Esq., where they are found to show 
favorable indications, as to quantity and quality, even as far 
M Blue-spring Run, tliough they have net. as yet, been well 
explored. 

There are also on the N. W, face of this W. Ri'ih-patch 
range, and along the faces of its subordinate ridges, many 
openings in the fossil and red-shale ores that indicate their 
presence in quantities that will at a future day make them 
objects of value to the manufacturers of iron. 

The aandetonea of this region — especially those of 5 a. — are 
tinsnrpassed for building purposes; they may be obtained 
within convenient distances of nearly all the numerous furnace 
Bites that may be found throughout this region. 

In riding over the several properties here represented, I was 
struck with the great extent ot virgin forest still standing and 
abounding in timber adapted to a great variety of purposes, — 
timber tor charcoal, bttildiuge, fences, rail way ties, etc. The 
fact that three sides of a large portion of the area under dis- 
cussion, are bordered by railroads already in operation, makes, 
the timber here an object of much greater value than it would I 
be where transportation lines are less contiguous. The de- 
mand for railway ties will increase every year in Virginia, 
and those of best quality will be sougiit afler. No portion ot 
the State can tlirniah finer young white-o.ike of proper sizo for 
ties than can be found in this interesting mountain eliain. 

I traversed thU intere--tin^ mount.. in mgion on nr n<vir the 
lines ahm^ which all of the foreg'tin.; se'iti(in> were drawn ; 
and, while no attempt has lim-n inailu to e^nljr.K'r :il! the 
minor te!irurt» of the ar'aa over w)iii;h t!K>v |>-i''-=, 'ill ih^it is 
inip>rt:int to thro v lig'it up -n ihe ii ri'-nil r"siiur-<« i.!' the 
region h:w Iwi^n CArcfully p''('3.'rvod .ii I n'iin'*'nt<'il 

Washington & Let! University, i. L. C.\Mri;Kii.. 

Lexingum, Va, Dec. 18S '. 

Fat ('.\-ni.E fc'K E.^ul^nu art- nyw being ^lut fr>i; 
bridge C nuiy, Va. , 



"The Virginias."— Words of Oommendatlon.— Amnng the ed- 
:loriiili) JD Uie Decemlier niimbcr nf tlie Oar^ner't ifcmlUyof Philadelpbia — 
ilicedilorof wtiic)i,Mr.Tl>oiufu>Me«[iBii.iB the Blate BoUuE« of Peiin«rl- 
vanin, — we Qnd llic fdllowing; "VirgiDln according to tht nfflcUI flgores 
lUfl issued, liRB only incrmBnl ttrentj per cent, in populnllon duriog llie lait 
icii years. It isonunf lliemoBt magnldccDt SlntPB in the Union; Ibo onl; 
ivnnt IB nn induslrinl ptipuluiiunibnt cnnninkeuseof thetremendnUBadvaiit- 
itroBeverywIiiTe Hliout Ihem. One of the mnHt useful men In the Stnte !■ 
{ Miijnr Jeil. Hnlclikl^s. He Iins devoted Ills wliole life to the development 
if IheiDduslriraiif Virgiiiisi. Tliowof us who were od llie ngrlcullural 
I'dilorinl excnreiim (lirough the Stntc 1^ 18T1, remember well bciw much wa 
'«:imed from liis thorough knuwledge ol the IndusirieB of the Stale. 

Pflsning llimugh BlAuntOD recently with a small party in pursi it of 
s ienlific knnwtidge, we found blm liard bI work on a mnnlbly serial Thk 
ViitaiNiAB,- thai is Old and n'e«t Virginia— «till wiUi tlieuld object, the de- 
vdopinen I of industry . Virginia eh. lulil honor auch men. It uisybeall very 
well tn boaet of being the mother of PreBldeala, but to be the father of move* 
:n<'D(B tliat will net a hundred thousand men to work to mabe a poor Stata 
rich, is just Hs much worthy of being bnu>ied of. Though, as a Union 
iifncer a1 our elbi>w reminds us, 'Thnt Msjor Holchklw Kave us a world of 
I rouble during Ihe liebC'llion, (or he knew every rund and bridle path 
ilirough Ihe StntL-. and made maps of them fur the Confederate amy. there 
'bnii polilicB in The Viiioinias.' It Is wholly a mining. Industrial and 
'cienlifli: Joumnl. nnd dcroli^ in the development of Vireiuia and West 
Virginia, and nnihlng else, and there ia'uo one at all Interested In the pur- 
suit of Ibese olijects but would be heuefltted by readmg it." 

"No one medium, pcrlinps. lu Viri;lnia, hns done more to build up the 
uilncnd inlereslB nf the Slate than Maj. Jed. Hotcbkise' splendid paper. 
The Viriuniab, the November number of which is belore us. It Is filled 
with matters of more thnnusiiiil interest, and Isalwaysa welcoaierislloi''. — 
TJit Advanix. Lynchburg. Va.. Dec. 3. 

"I am grenily plensed with Jounial. I have no hesitancy in saying that It 
lins more than come fully up to your promise at the start. — Capt, W. W. 
Mnrlin. President ofQiivrd Bunk, Allegheny City. Pa. 

■The VlRiiiNiAB IB always interesting and instructive."— Dr. Thomaa M. 
Drown, of Laliiyctte College, Pa., Secretary of the Ameriean Institute of 

Mining Engineer. "You are giving us the roost valuable publication w« 

liave ever bad in the State. I only wiah you could m:tke it weekly."— Gen. 
James McDonald, Railroad Comini^ioner and A()]ulan I -General of Tlr- 

i-inia. "I think very highly of Thb Virqtnias ; you deserve a great deal 

of credit for the success jou have made of It."— Leonard Forbea Beckwitb, 
M. E., 21 Courtliiudt St., New York. 



Shenandoah Talley RR.— This company sells ticket books for 
500 miles, for the use of ramibes, at 3j^ cents a mile ; the result is 
alarce local travel.— Mr. F. J. Kimball, President of the Shenan- 
doali Valley Construction Co., the energetic builders of this road, 
sailed for England on the ist of December. It is the opinion of 
some parties that he has eone to consult with the English bond- 
holders of the Atlantic, Mississippi & Ohio RR. in reference to a 
consolidation of inieresis when that road is sold, in February next. 
In a short lime, by such an arrangement, a new through line from 
New York to all the southwest could be put in operation. — The 
Luray Advance, the new newsy and sprightly weekly that has re- 
cently begun life at Luray, Va., urges the delivery of the Page 
county bonds to the S. V. RR., that Luray may secure the location 
of the company's shops there, as promised in that event. A wise 
urge icv, for the population and business of the town would be 
doubled .IS a consetiuence. — An exchange says the Shenandoah Val- 
ley Corisiructioii Co. has purchased the famous Luray Caverns. — 
The engineers are running expTJmental lines between Buchanan, 
on the R. & X. RR. to the A., M. & O. RR. at Bonsack's or Big 
Lick. They have completed those between Waynesboro, on the 
C. & O. R'y, and the mouth of South River of the James, a point 
on the I.exington branch of the R. & A. 



Lime-barnlDg ought to be a great industry in all accessible parts 
of the Valley of Virginia, where so many varieties of limestone 
abound and where fuel is plentiful. Wc are pleased to note that 
Messrs. D C. Citffman anil R l.ee Franre, the latter from Pa., 
h.ivf crei li il cxtetiiive limi-kihis alMiit a mile N, E. of the Shenan- 
io.ih Irci-worksuii ihi,- Si.enaniloah Villc> KR,, and are now rrady 
'u Mi|i|ilv liiui: lur :i;iri<utiural ami oth'T purinses. The name of ■ 
■U- fir.n'is iht R...i!i>lf L.-mt Q> Wo «-is!. it ul.un>lani su<.-.ss. 

hey >\v u'd. 



,,f n. 
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Water-power. — The Upper Appomattox 
Co. of Petersburg has leased the water-power 
between the Petersburg Cotton Mills and 

the river for lo years at ^950 a year. 

Doctor George Washington Bagby, the in- 
teresting and philosophising correspondent 
of Tht State, is one of the best observers and 
describers of men and manners in the United 
States, but when be tells us that there is no 
water-power in all the 80 miles of country 
between Alexandria and Gunlonsville, ex- 
cept at Rapid-Anne (which he barbdrously 
spells Rapidan, as though there were no lady 
in the case), "the streams not affording fall 
enough to furnish the power needed in mills, 
etc.," we must set him down as a very poor 
observer of things and as very badly in- 
formed on the nater-fall question. We must 
add thai he is good f>n cats, dogs, and horecs. 

VlrglBla, Midland RR. — Daily freight 
trains, instead of iri-weekly, now run over 
the Manassas Branch, the freightage from the 
west lo Lynchburg is now so heavy. — From 
the Front Royal and Riverton. depots, in 
Nov., there were shipped, by this RR. 1337 
bbls. flour, 11,940 bush, grain, 65,300 lbs. 
inillfeed,4o tons ground sumac, 54 bbls. wine 
7 cars live-stock, and 32 cars (640,000 lbs) 
lime, ihe latter from Carson & Sons kilns at 
Riverton. — Sentinel. This RR.and branches 
is to be sold at Alexandria, Va., Dec. 20. — 
Sentinel, 

BarytflB. — Mr. John S. Morris of Lynch- 
burg, Va., shipped Dec. 8, to Philadelphia, 
via Norfolk, 300 hundred bbls.. 226,350 lbs., 
of ground barytes from his mills just below 

Lynchburg. — Dispatch. Betten & Co. arc 

mining barytes on Jos. S. Jackson's farm 4 
ms. N. E. of Winchester, on the Martinsburg 
turnpike. — Times. 



C ALE OF VALITABLE 

^ PKOPERTY. 



llie Doctpi it wlUing. if onJy ■ imal] quanttty of Uiid ii 

brucc 0I] Ihe improvemcnu. the fiiKAt yourv bnriiw orchard In 
ihat^ecIlan.wiOliiprlnfnDIiicfllerflor^i calXlBl of ihc 
-vucrlsihc Kuie, with Hive daily ■IBched. Thii i> a rare 

irihccllyarSuunlDn, by nil. lulocUion adapH il well For 

■rnuld Inviie any one who withb a quiet, Utvely home, tree 
From the nolle oT cily life, to ihii handwDle prupcrty. For 
termt, ipply u> H. S. ^ickiilbiiigiii, Verona. Auriiia county, 
-"--'-ia, or 10 ELnaR & Nai.BOi(, Slaunton, Vjrflnia. 



Mail-matter in Va. — During the first wee 
in Dec. Lynchburg mailed 42,966 pieces. — 
In Staunton iS,i68 pieces were mailed, 
gain of 4,767 over the same i>eriod 

1879. Proposals for carrying the V 

mails for 4 years ,frora July i, 1881, will be 
received at the Contract Office, P. O. Depi., 
Washington, D. C, until Jan. 31, 1881. 

Religious toleration in Va. — When the 
Hebrews of Alexandria, Va., learned, re- 
cently, that the members of a Presbyterian 
church in that city had -no place of worship 
they tendered them the use of their syn.i- 
gogue, without charge, until other arrange- 
menti could be made. 



The Snow-flake flouring mill at Ht. Me- 
ridian, Augusta Co., Va., near the Shenan- 
doah Valley RR., has been renewed and re- 
modeled by Mr. W. Ii. Felger the Pa. 
gentleman that has purchased it and the fine 
estate attached. 



^iscellmieoas. 



T 



HOMAS B. SWANN, 



Attorncy-at-Law, 

Charleston, Kanawha Coimty, W. Va. 
■ixr H. DEWEES, 

Carkin, Kanawha Co., W. Va., 



geal gsfates. Skater §ower. df 



RESIDENCE 
IN STAUNTON FOR SALE. 

ror Mie the Bail 
' Jie pt 

'enuinKnt 

ery b™i <n the city, elihi 

m. Iiwilllwiubilividc 



TrroMI— Ten jKr cent outi. and balance at one, two. and 
THOMAS D, B ANSON. 

\riRGINIAr WATER-POWER^ 
V AT DANVILLE. 

Petiow. withinmo purchase tlie ipkndid Wjter-poweral Dan- 

YsBY Rkabonable Tebhb. 

This Ii a fine openiot; fur KolllnB Mill>, Paper Mill*. Faiindrles, 
»=.,&!. Appiyinptr»DnDrbyleller.Qniea.lheallomey for 
the owners. E. E. flOULDIN, 

Danville. Va. 



THE OLD ULACKFORD 
FORGE PROPERTY, 
Including Water-power and Over 600 
Acres of Land, 

On HawkshiU Creek, Jiehw Luray., Page 
C(yttniy, Yirffinia, 

And an line DrShenaiuIaah Valley Railnud, ii hereby ollered 
Lock Box Ml, StuBMB. Ta. 

^aal and ^ohe ^talers. 



FIRE CREEK COAL AND COKE 
COMPANY, 
Fire Creek, Fayette Co., West Virginia, 

Red Ash Bituminous Steam Coal, 

and n>anill>.:iurer« of Ktrd C«kf. 



VXT A. BURKE, 
■' * ■ Staunton, Virginia. 
Sole Agent for Nutallburg Coal & Coke ; 



§a»kt. 



H. W, Shelley. Pi 



Pavii A. Kayier. Vice-Pm. 



A UGUSTA NATIONAL BANK, 
-^>- Stannton, Virginia. 

Callerlions la VirBinia and West Virpnla promptly attended 

New York Carmpondenl .Chemici] National Back. 

HaltlRioreCorTCfpaiident, Faraien'ud Merchant!' I4at'l Bank. 
Dnclnnali Cormpondeni Merehanll' Natiooal Bank. 



Jchn Ei.-iiuli. Prwidenl 



I. Bicriioe, Cashier 



of Staunton, Virginia. 
Deaignated Depositorv and Financial Ageni 
of United States. 

CiBlul Buck, 1304.000; Gvplu ifil CgdlftM PnltL I9D0.D00. 

New York CDrTv.pondenl,..f.. National Park Bank. 

Vew York Correspondent Hanover Nalional Bank. 

ttaJiimoitConnpondtnl, Farmer.' aodMeniiants'Nat'l Bank. 
UAelanail Comapondeiu .Fint NatloDid Bank, 



^xrdaian, dr. 



A E. MILLER, 
■^*-' Stannton, Virginia. 

Hardware, Cutlery, &c., 



HUGH M. MoILHANY, 
Wholesale and Retail Dealer in 

Hardware, Cutlery, &c., 

Augusta St., opp. Court-house, 

Staunton, Vir ginia. 



W 



IRE TRAMWAYS. 



J, lumber and ajrioiliural producli^HpwUtly aluM W 

rrlit HtD tK> Oi Vn Urar uS IUi*^Ba(-a*Ui k 
fiiMa iBeUiN, 01 unn Ik* Strm U Oi Wtmr, b iW* H 

BrldlH. lliey avoid cnidlnEi, mttinjn or embankineati. ar« 
TeciedbyllaodiDriiiow. Incline! of 1 In J artadmitHbl* 



^tws^Hfitrs. 



THE VALLEY VIRGINIAN, 
Staunton, Virginia. 
S. M. VosT & Son, Proprietors. 

Terms: $1.00 per year. 

.r- — .r , ^--■— .ndmi BepuHlcan nenpapH. 

IS of the Great Valley, and, HlB- 

rallandii.lc, ilhj 

' -•Uvillfindiiioineirar 



iphncipallylo 



THE "STAUNTON SPECTATOR," 
139E. Main Street, 

Staunton, Virginia, 

The "SraCTATOa" i> publiihed every Tuesday nomin;, M 
Staunton, Aupata county, VirgiolR, and is Ihe b«I advcrtnii^ 
me^Jiun in the laterior oftnr State. 

The "Spectuor" wai ibe fint paper eitabliihed at thii ptae*, 
neatly > cennuy a|a, and it it now in in iyth Yolume, uitdcr i» 
preseot Illie. ID lui of iiihKriben ii larger than Ami at 
any other paper weH oT the Blue Ridge, and is, thereforv, tba 
best adrer^mg nediuin in Ibc Valley of Viriiiua, or in We« 
Vitpnia. Ajflress ■•SrAtmn.i. SracraTO.," 

SlauiKDn, Tlrjiirlf. 



Schools. 



T J DIVERSITY OF VIRGINIA. 

Seulon begini OcMbCr the Flrat and conlinues If Im« 
M«Mtlu. Thorough inuniction in the AcadiiBic, Euitwo- 
Ing, Law and Medical Deptrlnienta. The Corcoran Sdiaol of 
Natural Hitiory and Ceoloey, with lb ruD and tpleadid osIIk- 
lionormateriaf in the BrooCs Natural Science Uuacum.airBids 
■pecial facllilla Tor •tudyinf Zoology, Gealon, tUomlaamad 
Botany, under (he InstmctiDn of ProfcsiDn Fonulnc andPaca. 
Apply for calalofoea to 

IAS. F. HARRISON. 



WASHINGTON & LEE 
UNIVERSITY. 



GEN. G, W. C. LEE, President. 

n Oauical, Literary, and SclentiAc Sludi 
' '' ' uional degieeb of Civil Engir 

I) the Depanmcm 



Board, Ifldginf . «c., per nijnth, fronTii.i" 
The neat Kulon begins September i&th, jqcm. ^hu <iuus j 

For other panicului apply to J. L. ClHPBELL.Jr . 



Olerkol 



gaUwans. 



T 



HE CHESAPEAKE & OHIO R'Y 



White Sfllphur Springs and other Most Fa- 
mous and Fashionable Watering Places 
of the Mountains of the Virginias. 

tuu'^'fEi"he£l't*ii^g^nE founulni. Ii •> 'the Nhart Am* 
Between Ibe Seaboard >nd the ereat Went, 



J-J'Jl 



i.iM.W.CARR, 



December, 1880.] 
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zx%o:tT A-ym s'tesz^ t^tox^^s. 



J. p. RICHABbi 



James River. Steel, Manufacturing and Mining Co., 



x.-s-iTcnsTma., -v-racn:in.A.. 




Manufactuheks oi' Raileoad and Mine T Rails, 16 to 60 Lbs. to the Yard ; 
Fish Plates and Bolts ; Spikes aud Merchaut Bar Irou. 



Fhiladelpbia, Fa., Office, 417 Walnut Street. 



Addreea T. 0. JONES, Snp't, Lynchburg, YiifflBJa. 



Lyr.shbsrg Ircr., Sissl s,v:£ JvSir.ing Company, 

WORKS AT LYNCHBURG, YIROINIA. 

kCB. Fisli PlnteB. nnH BoUii. 



Manu&cturers of Bar and Loop Iron, Railroad 
«id Rollinjt Mill Machinery. Hydi " " 



lie Cotton Screws, Mininir Machinery and Bridge Wo rk 

FO R D'S HOTEL, 
RICHMOND. VIRGINIA 



Also, Machine Work of all deBcriptions. Specultigh:— Blast Furnaoc 
a ll hinde . O ffice, 31B Walnut Street. Philadelphia. 




" tUTJ-fT Hj n. ^^ 




■\7iRGINIA HOTEL, 
V STAUNTON 



The^OldJidiaUe:' 

Tka Only Flnt-clnaa Hotel In the Citj. 

Thos. 8. Vixna, Clxrk 



VIRGINIA. 
The People's Favorite. Complele in all its Appointinents. 

1Mb Kedncfld to 42.00 and 83.80 por *»r. 

JOUN D. CROWXJ, Pr»pi*ot«c. 



Undar IfoLaln Ptomw. 

^TFOR HBTALIO B00F8, DAUP WALLS, 

FOB ALL PURPOSES WJIERE A riRJ 

PBOOr PAINT IB DEBISBD. 

^^LtiUet of any kirui efeetuaBy iloppfd. 

gvaraaleed far ten year*. 

OEO. W. UAT & CO., ProprleloFB. 

_>OIIH'B PkwqI Bclt-capplnft and paek< 

BooriNo- miperlortoiln, chpnper niiil 



HTAUNTOS COPPER LlflHTNINa CONDUOTOB 



le KOOdB reatwcltallj m 
So. S^ugiuu HI 
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Joining md ^ivil ^ttgitu^rs. 
R. BOYD, 



ConBalting, Mining and Civil Engineer, 
Wytheville, Virginia. 

The Minerd Lands of Bouthwest Virginia, in tha Blue Ridge, 
VaUcy, and Apalachian Districua sfbcialty. Correspondence 
solicited. ^ 



s. 



HSHER MORRIS, 



Mining & Civil Engineer; 




4>B 

Coal Region. 



Reported 
River 



T ED. HOTCHKISS, 

J Staunton, Virginia, 

Consulting Engineer ; 

FfTaminM and Reports on Mineral Lands and their Titles ; 
makes Gcfdogical and Topographical Sunrevs^ Maps, &c. May 
be consulted m reference to purchase of lands in Va. and W. Va. 



E 



O. VINCENT, 



Civil Engineer ; 

No. 14 W. Main St., Stannton, Va. 

Engineering and surveying of all ktnd« promptly attended to. 

/^HARLES E. DWIGHT, 

Analytical Chemist, 
The Chemistry of Iron a Specialty. 

Analyses of iron ores, limestones, coals, cokes, and all mate- 
rials relating to the iron indiwtry made,an<l returns sent promptly 
Prices reasonable, and enquiry can be made of any of the Urgt 
iron companies here as to accuracy of work.— Samples can be 
■•Dt by nail at one cent per os. Addiess 

CHAS. E. DWIGHT, 
Analytical Chemist, WheeUng, W. Va. 



Postal Address : 

keaaidoah Iron Work*, 

Page county, Va. 



Send Express Matter Care of 

MILNES & HOUCK, 

Harrisonburg, Va. 



\ir M. BOWRON, F. C. S, 

Analysis of Ores, Minerals, and 
Technical Substances. 

Aecwncy, aconomy, quick returns. CorresiK>ndence invited. 



J. Randolph Tucker, 
Lexington, Va. 



H. St. Geo. Tucker, 
Staunton, Va. 



npUCKER & TUCKER, 

Attorneys at Law, 

Staunton, Virginia. 

Titles to Mineral and other Lands, in Virginia and West Vir- 
ginia, cardully examined. 

Thos. C. Elder. Wm. J» Nelson. 

P LDER & NELSON, 

AttomeyB at Law & Real Estate Agents, 
Stannton, Virginia. 

Coofefcnce wHh parties proposing to purchase orseD real esute 

^ • " " solicited. 

en desired. 



Icrence wHh parties proposing 
Und in Virginia respectfully 
Best references furnished wnc 



J. Fred. Effinger. Robert Craig. Charles Grattan. 

P FFINGER, CRAIG & GRATTAN, 

Attorneys at Law, 

Staunton, Virginia. 

Will attend to legal business anywhere in Virginia or We^t V; . 



Hugh W. Sheffcy. Ja*. Bumgardner, Jr. 

HEFFEY & BUMGARDNER, * 



S 



Attorneys at Law, 

iitauuton, Virginia. 



^tiamegs, — ^^gmui. 



n^HOMAS D. RANSON, 

Attorney and Counselor, 

Staunton, Virginia. 



David Fultz. 



Alex. H. Fultz. 



r\ &A. H. FULTZ, 

Attorneys at Law, 

Staunton, Virginia. 



Wm. A. Hudson. 



Wm. Patrick. 



TJUDSON & PATRICK, 

Attorneys at Law, 

Staunton, Virginia. 

Practice in the Courts of Augusta and adjoining counUes. 
Land titles a specialty Refer by permission to N. P. Catlett, 
<\uihier Aususu National Bank ; Thos. A. Bledsoe, (Rubier, 
National VsUley Bank 

W. S. Laidley. Wm. H. Hogeman. 

T AIDLEY & HOGEMAN, 

Counselors at Law, 

Charleston, Kanawha Co., West Va. 

Examination of land titles carefully attended to. 

\\7'ILLIAM A. QUARRIER, 

• Attorney at Law, 

Charleston, West Va. 

0re ltd e^etl j^e krs 

lyrANGANESE. 

GEO. G. BLACKWELL, 
Manganese Merchant and Mineral Broker, 

Richmond Buildings, 36 Chapel Street, 

Liverpool, England. 

Is always open to handle this ore by purchase or consignment. 
Guamntees good value and prompt returns. Correspondence 
on this, and All Other Orbs, invited. 



T. BORAOX BBOWM. 



D. W. B. BBAD 



r^ W. R. READ & CO., 

Dealers and Commission Merchants in 

ORES, METALS, &c. 

Native and Foreign Iron, Manganese and 

other Ores. 
d05i Walnut Street, PHILADELPHIA. 
Office in New Tork, 143 Pearl Street. 

pAINTS AND MANGANESE. 

I offer for lease, on liberal terms, the deposits of M-Htia^Wk," 
nese and IVIiiierHl Paint«« consisting of Ochre, 
Umber, Teira di Sienna, Carbonate of Iron, &c , upon my e»> 
tate near Fishersville Depot, on Chesapeake & Ohio Railway 
and line of Shenandoah \r alley Railroad, in Augusta county, 
Virginia. Examination invitM Correspondence may be had 
with the undersigned at Fishersville, or his counsel, Tnomas D. 
Ranson, at Staunton. Vs. 

SAMUEL H. STEELE. 



I 



RON ORE FOR SALE, 



I have 1,000 tons of Inmp Brown Hematite Iron Ore, 51.90 
per cent, metallic iron.froro the Excelsior Iron Mine, now on the 
Chesapeake and Ohio Railway ready 10 ship, which 1 wish to sell. 

Am Prepared to Fill Promptly Large 
Orders for this Superior Ore. 

Address T G. TRICE, 
Callaghan's, Alleghany Co., Va. 



^lasting powder. 



T AFLIN & RAND POWDER CO. 

ARISTA HOGE, Agent, 

Staunton. Virginia, 






Orde for Powder er Pqm promptly attemlcd to Address 
fiugiK A tsK OW i Mn i ll Go., or Ajusta Houb, 



JBihtBTHland 0ther ^ands. 

GOLD MINE 
FOR SALE OR LEASE. 

I will sell or lease the 

Hodge Gold Mine— 400 Acres,— 



on SILVER GREEK, BURKE COUNTT, V. C— Placer 
mine*, large surface; ample timber, water-power, etc., 
on the plaoe. For particulars apply to 

E. E. BOULDHC, 
Danrllle, Va. 



r^OMu AND TIMBER LANDS 
v^ FOR SALE OR LEASE. 

The undersigned, as President of a Land Company, has for 
sale or lease, on favorable terms, some of the best coal and tim- 
ber lands in the New River District, on the 4ine of the Chesa- 
peake and Ohio Railway. The coods on these lands are the 
Oolcinff Ooskls* the coke from which is now so much in 
demand for bUst-fornace and other metallurgical uses. For 
further information and terms, apply to 

SAMUEL COIT, President, 
Hartford. Connecticut. 



PERSONS WISHING TO MAKE 
investments in Iron and Coal Lands 

and In other Mineral Property, and in Timber Lands in Virgin 
ia and West Virginia, will apply to 

ECHOLS, BELL & CATLETT, 

Staimtou, Va. 

They Refer to— A A. Low. Bros and C. P. Huntington. N. 
v.; Geo. F. McOeane and Wm. J. LewiM. Piitsburg, Pa. : W. 
W.Martin, AU^^an^ City, Pa.; John Means, Ashland, Ky. , 
A. S. Winslow, Cincinnati. Ohio. 



FARMING, IRON ORE, AND 
TIMBER LAND FOR SALE. 
On James River, Alleghany Co.,Va., 

at Clifton Forge, the junction of the Lhexapeake & Ohio and 
Richmond and Alleghany railways Tract indudes i,aoo 
acres of First-class, well improved, Jamcii River forming Und; 
fine mineral springs : a lar^^e body of superior pine and oak 
timber, and a nne deposit of iron ore (an extension of the noted 
Callie Furnace bods). Water supply abundant. In a rapidly 
improving, hesdtny and picturesque region. Will sell, on reason- 
able terms, the whole or any part of this esute. For informa- 
tion, addresb DAVIS A. KAVSER. 

Suunton Va. 



SMITHERS-GAULEY 
COAL LAND FOR SALE. 

As attorneys for the heirs, we oiier for sale, on m^st reasona* 
ble terms. Lot "H" of the "8teele purvey," the hmithcrs-Gauley 
Tract, containing 

6,256 Acres of the Very Best Coal Lands 

m the heart of the Great Kanawha « oal field of West Virginia 
l*his tract is on the line of the Chesapeake & Ohio Railway and 
on the navigable Kanawha River where it ha^ been improved by 
»he United .«<utes Engineers. It has (•T«r 50 Fi«t •f (Toftl, 
including Oa«, Splint. Cnnnel, and other varietieijin worka- 
ble beds above the lottterltrgl It is eovered with excellent 
timber. It ac^oins the lands of the noted ( 'annelton f.^oal Co. 
md those of C. P. Huntington, President of the Chesapeake h 
^hio Railway, which are parts of the same survey. We refer to 
he March, z88o. No. of "The Virginias Mining Journal" for 
lescription, map and coal sections of this tract, ana invite cor 
espondence for same and for terms. Address 

G. M. «t W B. HARRI«iON, 
Htaunton. Virginia. 

T^ ANAWHA, WEST VIRGINIA, 

Coal Lands, in Large or Small Tracts. 

Mineral Lands in Virginia for Sale. 
Address A. O. ORINNAN, 

Near Orange C. H., Va. 



Jas. T. McCreery, Baleigh C. H. N. M. Lowry, Hinton. 

JV/TcCREERY & LOWRY, 

REAL ESTATE BROKERS, 
Raleigh C. H. and Hinton, W. Va. 

Have for sale over 900,000 acres of timber, mineral and farm, 
iug lands. Titles examined anri any information in regard to 
the resources of West Virginia cheerfully given. 



TJ- L. STAPLES & CO., 
Real Estate Agents, Auctioneers & Brokers, 
J\^o, iioj Mam Street, 

Richmond,' Virginia. 

i^*The ^Virginia Roal EstatA Rovlew" pent tree on 
•ppUcattoBt-CorreBponaeoce InyUea, 
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■'IUIIIIV1 ftdUlfcll %#WtW»«W 



Sg7. 4.V4(>y 
Tim VlrQMMt 




3 6105 032 184 389 
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DATE DUE 1 
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